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In 1894, two short series of threefold s})ec'tral tcTius were cliseo\(>re(l in (he are sfiectruni 
of manganese, and in 1922 other regularities involving fivefold and sixfohl terms were dis- 
covered by Catalan who coined the word ''multiph't" for the group of rehited hnes resulting 
from combinations of such complex terms. Alulti[)let analyses of complex s})ectrii prom])tly 
led to the present formal quantum interpretation of all such pluuionKuia, but comparable 
progress in the analysis of the Mm spectrum was handicap})ed by the paucity of experi- 
mental data. 

New observations of about 2500 wavelengths and intensities plus 440 Zeeman patterns 
made available in 1948-49 have now been completely exploited to d(;riv(^ additional atomic 
energy levels and thereby explain more of the observed Mn i lines. The result is that a total 
of 42 even terms with 125 kneels and 00 f/-\'alues havc^ now l)e(^n designated and allocated to 
electron configurations, and 94 odd terms with 2()() le\'els, 1()4 f/-\ahies, j)lus 1)^ miscellaneous 
levels. These terms are distributed among four niulti})licities (doublets, (juartets, sextets, 
octets), and transitions between even and odd terms account for more than 20)^0 lines ranging 
in wavelength from 1785 A to 17G08 A. 



I. Introduction 

The spectra of mano-anese have interested and 
engaged scientists for nearly 120 years. In 1910 
Kayser [1]* listed 67 piibhcations on this subject 
since 1845, and in IQ.'M Kayser and Konen [2] com- 
piled a bibhogi'a])}iy of 154 adchtional items through 
1931. In the present ])aper only a few of the above 
will be referred to for historical background, but most 
of the papers published since 1931 that describe or 
interpret the Mm spectrum will be mentioned to 
extend the bibliography. 

In 1894 Kayser and Kunge [3] reported finding 
the first regularities among lines in the arc spectrum 
of manganese; they found five triplets with wave 
number differences of 173 and 129 K (K=ka.yser=l 
cm~^) and arranged them in two spectral series, one 
^^sharp" and one ''diffuse," like those in the simpler 
spectra of alkaline-earth elements. (This precious 
information was presented in a footnote on page 104 
of a paper primarily dedicated to the spectra of tin, 
lead, arsenic, antimony, and bismuth.) 

Nearly three decades after Kayser and Runge [3] 
discovered the first rudimentary series in the arc 
spectrum of manganese, Catalan [4] extended those 
series and calculated the first ionization potential 
pf manganese as 7.41 electron volts. Catalan said 
(p. 146) ''Whilst the manganese series of ordinary 
type were under investigation, it was noted that 
there was a strong tendency for lines of similar 
character to appear in groups (of 9, 12, or 15 lines) 
and that such groups included some of the most 
intense lines in the spectrum". For such a group of 
related spectral lines, "nmltiplet" was suggested 
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(p. 147). "Tlie accuracy of tlie separations, some 
of them being identical with those of the ordinary 
series, together witli the fact that the lines of each 
group are of the same character, strongly snggests 
that the muhiplets liave a real pliysical significance. 
Further evidence for tlieir reality is afforded by the 
occurrence of similar muhiplets in the spectra of 
other elements" (p. 163). In fact, Catalan's first 
paper on regularities in the spectrum of manganese 
reporting triplets and muhiplets that reveal terms 
with five or six levels [4] also reported three multiplets 
in the spectrum of ionized manganese and three 
multi])lets of the neutral atom of chromium. Even 
before that paper was printed, a manuscript copy of 
it inspired Sommerfeld [5] to write on the explanation 
of complex spectra (manganese, cliromium, etc.) 
according to the method of inner quantum numbers. 
Almost simultaneously. Back [6] accurately measured 
the Zeeman effect of 49 lines in the arc- and 12 lines 
in the spark spectrum of manganese with the object 
of investigating magnetic term splitting of the 
complex terms found by Catalan, and I^ande [7] 
provided an explanation of all Zeeman patterns with 
the aid of magnetic (luantum numbers and experi- 
mental magnetic splitting factors for different types 
of spectral terms and multiplicities. 

It was then clear that the regularities among 169 
lines of Mn i presented by Catalan [4] arose from 
spectral terms belonging to sextet and octet systems. 
As a check of Laiide's scheme, and an example of the 
usefulness of Zeeman effect in analyzing complex 
spectra. Back [6] found from Zeeman data the first 
nmltiplet of the quartet system. Since multiplets 
usually occur in triplicate (A/ = 0,±1), Catalan [8] 
promptly found two additional quartet multiplets 
associated with the one described by Back. 

In 1926 McLennan and McLay [9] extended the 
work of Catalan and Back on Mn i by making 
absorption experiments, finding 14 additional multi- 
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plets, providing energy diagrams for quartets, sextets, 
and octets, and tables of 90 energy levels and 257 
classified lines ranging in wavelength from 1874.7 A 
to 17607.5 A. Although terms of doublet multi- 
plicity were sought, none was found at that time. 
This list of levels and terms, with some additions 
from Russell [10] and from Catalan [11 J, and with 
modernized notation, appeared in a volume of 
Atomic Energy States publislied in 1932 b}^ Bacher 
and Goudsmit [12]; it presented 99 energy levels 
distributed in 17 quartet, 16 sextet, and 15 octet, 
terms then recognized for the Mn i spectrum. The 
following year, T. Dunham, Jr., [13] found ten new 
quartet and two sextet terms (but never published 
them), and Meggers [14] detected one quartet and 
two sextet terms in new observations of near infrared 
spectra. Aside from the above, fifteen years passed 
without progress in the analysis of Mn i. A strong 
incentive to extend this analysis came in 1946 when 
C E. Moore began her critical and comprehensive 
compilation of Atomic Energy Levels as Derived 
from the Analyses of Optical Spectra. 

In 1949 a major advance in tlie analysis of Mn i 
was made by Miss Olga Garcia-Riquelme [15] who 
was assigned the task as a thesis problem by Professor 
Catalan at the University of Madrid. By assembling 
all known energy levels of Mn i and by compiling 
wavelengths and intensities of manganese lines from 
many spectroscopic papers (by 15 different authors), 
Garcia-Riquelme succeeded in finding 5H new energy 
levels and 15 new terms for Mn i, thus producing a 
total of 30 even terms (85 levels), 30 odd terms (124 
levels), plus 21 miscellaneous odd levels bevond the 
ionization limit. The permitted transitions between 
these levels accounted for 711 observed lines ranging 
in wavelength from 1876.48 A to 17607.5 A. All the 
established spectral terms of Mn i were assigned to 
quartet, sextet, and octet systems; doublet terms 
were still unrecognized. 

In order to complete the bibliography on descrip- 
tion and interpretation of Mn i spectra during the 
period 1931 to 1949, we mention a paper by Slevogt 
[16] and one by Paul [17]. The former quotes earlier 
data on 233 lines (between 6024.67 and 8933.03 A) 
and remeasured the wavelengths of 113 of these; the 
latter reported observations on 57 Mn i lines with 
wavelengths between 1923.05 A and 1085.01 A 
absorbed by manganese vapor. Paul explained 10 
of these as transitions from the ground state to 
highly excited levels, but only three of these have 
been confirmed in this analysis of Mn i. 

In 1948 Catalan decided that an improved descrip- 
tion of the Mn i spectrum (including reliable wave- 
lengths, realistic relative intensities for several 
thousand lines, and Zeeman data for hundreds of 
lines) was prerequisite to a more complete and 
satisfactory term analysis of this spectrum. 

2. Experiments 

To improve the data of Mn i Catalan spent most 
of 1948 in the United States, where he recorded the 
vacuum ultraviolet arc spectrum of manganese at 



Princeton University, and photographed the arc 
spectrum throughout the visible and adjacent 
ultraviolet at the National Bureau of Standards. 

The vacuum ultraviolet arc and spark spectra of 
manganese were photographed with a two-m radius 
grating at Princeton University through the courtesy 
of Allen G. Shenstone who previously described [18] 
the apparatus and procedure. The manganese 
spectra were recorded in this vacuum spectrograph 
from 1460 A to 2180 A with a scale of 4.8 A per mm, 
and all these spectrograms were measured and 
converted to wavelengtlis by Catalan. 

In 1933, Meggers photographed and measured an 
ultraviolet range (2100 A to 2800 A) of manganese 
spectra with the largest quartz Littrow spectrograph 
constructed by Adam Hilger, Ltd., of London. 
Provided with a quartz lens of three-m focal length 
and Cornu prisms of 60-cni total base, this spectro- 
graph produced reciprocal dispersions of 0.4 to 1.0 A/ 
mm at the above-mentioned wavelengths. These 
results were presented to Catalan in 1948 in addition 
to several dozen new lines between 10500 A and 12000 
A recorded by Meggers on Eastman 1-Z photographic 
plates to extend his earlier observations [14] made 
with Eastman 1-Q plates. 

In 1948 Meggers and Catalan reobserved the arc 
and spark spectra of manganese between 2200 A 
and 7800 A with the aid of a concave grating sup- 
plied by R. W. Wood [19]. In a Wadsworth-type 
mounting, this grating of 30,000 lines per inch 
on aluminized pyrex glass with 22 feet radius of 
curvature provided ghost-free spectra with recipro- 
cal dispersions of 1.7 to 2.4 A per mm in the first 
order. The second order spectra with double dis- 
persion were photographed between 2500 A and 
4500 A. All these spectrograms were measured rel- 
ative to international standards of wavelength pro- 
vided by the iron arc, and improved wavelengths 
and estimated intensities of more than 2000 lines 
characteristic of Mn i were thus obtained in 1949. 
Excepting several hundred wavelengths since re- 
ported in papers on the Zeeman effect, none of 
these new data has been published heretofore. To 
complete this description of the Mn i spectra, we 
(like others) have quoted 16 infrared wavelengths 
(12900 A to 17608 A) emitted by arcs of 60 to 80 
amperes and detected with a thermopile in 1919 by 
Randall and Barker [20]. 

This improved description of the Mn i spectrum 
promptly led to the detection of doublet terms and 
extension of other multiplicities, so that by 1952 as 
compared with 1949, the total number of even lev- 
els had increased to 118 from 87, the immber of 
odd levels to 217 from 124, and the number of clas- 
sified lines to 1500 from 711. This improvement in 
the term analysis of Mn i, including g (magnetic 
splitting) factors for 108 levels, was sunnnarized in 
1952 by Charlotte E. Moore [21]. 

Although Back [6] in 1923 clearly demonstrated 
the great value of Zeeman effect in spectral term 
analyses, a quarter of a century elapsed before fur- 
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tluM' dotrniiiiuitioiis of inner quantum numbers and 
niai^iietic spliUing- factors were undertaken for AIn i. 

Tlirougli the courtesy of George R. Harrison, 
Catalan was invited, in 1949, to photograpli the 
Zeeman effect in manganese spectra with the Bitter 
magnet and large concave gratings previously de- 
scribed by Harrison and Bitter [22]. The electrodes 
were prepared with pure manganese powder nuxed 
with pure silver powder, then pressed and sintered 
to form solid rods about 3 mm square. These elec- 
trodes were ignited in a d-c arc operated in a mag- 
net producing a field of 85,000 oersteds, and the 
spectra were photographed between 2300 A and 6500 
A. These spectrograms were measured and com- 
puted partly at the National Bureau of Standards 
ill Washington and partly at the Institute of Optics 
in Madrid. 

In those experiments, the magnetic field intensity 
was determined from the splitting of the resonance 
lines (3280.7 and 3382.9 A) of the silver inatrix, 
and/or from the resonance lines (3933.7 A and 
3968.5 A) of ionized calcium, present as an impurity, 
assuming that the Zeeman patterns of those lines 
agree exactly with the Lande predictions [71. Then 
all displacements of Zeeman components and mag- 
netic splitting factors were expressed in Lorentz 
units (the unit displacement characterizing all singlet 
levels). As a result of these experiments, Zeeman 
data have been obtained for 440 lines of Mn i, rang- 
ing from 2461.0 A to 6021.8 A, thus providing 
material for several reports extending over a decade. 

The observations of nonnal Zeennui splitting in 
Mn I by Back [6] in 1923 were inade in magnetic 
fields of 37,000 oersteds, whereas the Zeenum-effec-t 
spectrograms obtained by Catalan in 1949 recorded 
nnignetic splitting in fields of 85,000 oersteds. 
Catalan and Velasco [23] observed changes in ^/-values 
of Mn I with magnetic fields above 80,000 oersteds 
which distort some Zeenuxn patterns. These dis- 
tortions in the case of z^Foy^ and 2^Fi^ levels were 
ascribed to repulsions between magnetic levels with 
equal M-values, belonging to adjacent levels of a 
spectral term, and it was shown that the theory of 
partial Paschen-Back effects provides a shnple rule 
for obtaining correct ^/-values in spite of asymmetries 
in Zeeman patterns. This was elaborated by 
Catalan [24] who discussed in detail a dozen distorted 
patterns and concluded that the experimental 
^-values agreed with those predicted for LS coupling 
by Lande [7]. Finally, Espinosa [25, 26], in con- 
nection with his doctoral tliesis, made a complete 
theoretical interpretation of the very complex 
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a 'S-z T° nmltiplets of Mm. 

The major contributions to ^-factors for Mn i 
levels have been published in two papers separated 
by nine years. The first, by Catalan and Garcia- 
liiquelme [27], reported measurements of Zeeman 
patterns for 128 lines ranging in wavelength from 
2794.817 A to 4823.528 A, and derived ^-factors for 
93 levels, the latter ranging in value from to 
67752.84 K. The second, by Riquelme et al. [28], 



presented measurements and interpretations of the 
Zeeimm patterns of 314 lines (2573 A to 6022 A), 
including derived ,g-values for 105 energy levels. 
The data for 251 lines were totally interpreted, 
whereas 63 lines showing some Paschen-Back effect 
were partially interpreted as confirming the spectral 
classification. In addition to the above, Garcia- 
Riquelme [29] has compiled and exploited inferior 
Zeeman data for about 100 lines of Mn i, most of 
whicli appeared as pseudo doublets, triplets, or 
c^uartets because they were incompletely observed 
or resolved. In most cases, the I^ande type of 
Zeeman pattern could be recognized and for classified 
lines the observed Zeeman effect confirms the classi- 
fication quantitatively. Because most of the Zee- 
man data for Mn i have been published elsewhere 
[23, 24, 25, 26, 27, 28] tliey will not be repeated 
liere; only the type nund)ers [32, 34] will be listed in 
our list of classified lines, and the average derived 
.(/-values in our table of spectral terms. 

Following the new observations of wavelengths 
and intensities of more than 2000 spectral lines 
belonging to Mn i, and the measurement of Zeeman 
patterns for nearly 500 lines, Catalan and Garcia- 
Riquelme inukn-took a complete revision of the 
anal,ysis and quantum interpretation of this spectrum. 
A preview of this overall revision was sunnnarized 
l)y Moore [21] in 1952 when 368 energy levels were 
leported to account for more tlnm 1500 lines. This 
work continued practically until Catalan/s death in 
1957, and further progress was nnxde by Garcia- 
liiciuelme until 1962 when the total number of 
accepted levels rose to 404 and classifi.ed lines exceeded 
2000. At this point, several hundred unclassified 
lines, mostly weak, hazy, and without Zeeman data, 
were sent to the National Bureau of Standards wliere 
Meggers applied an electronic computer to a final 
search for new energy levels by adding the wave 
numbers of lines to the wave numbers of levels and 
seeking constant sums within tolerated limits. 
Among hundreds of '^new energy levels'^, only 
two were accepted as ph3^sically real; they constitute 
the term a^I with level values of 37148.66 and 
37164.25 K. We conclude that tlie available 
material on Mn i does not permit further progress 
in the analysis of this specti'um. Tliis conclusion 
and the fact that our material is more liomogeneous 
and extensive than any existing description of Mn i 
justify publication of this paper. 

3. Results 

Our final results for Mn i classified lines are pre- 
sented in table 1 , in whicli col. 1 contains the observed 

o . . 

wavelength (X) in angstroms (A) ; col. 2, the intensity 
and character; col. 3, the wave number (a) in kaysers 
(K) ; col. 4, the observed minus calculated wave 
number in kaysers (K); col. 5, the symbols for 
associated energy levels; and col. 6, the Zeeman 
type. Since the ^'Air^^ wavelengths were measured 
before 1950, they were converted to vacuum wave 
numbers with the aid of Kayser's Table [30] which 
was recently superseded by a new table published 
by Coleman, Bozman, and Meggers [31]. Because 



11 



Table 1. Mn i — -Classified lines 



A 
Vac 

1785. 355 
1785. 465 

1785. 829 
1788. 152 

1875. 727 

1876. 445 

1877. 518 
1882. 366 

1882. 900 

1883. 085 

1890. 962 

1891. 414 
1913. 752 
1918. 328 
1922. 516 

1949. 100 
1996. 056 
1999. 511 

Air 

2003. 849 

2017. 630 

2018. 332 
2070. 988 
2072. 917 
2092. 159 

2092. 516 

2093. 407 
2097. 554 
2106. 052 
2109. 585 

2173. 195 

2174. 12 
2176. 014 
2182. 773 
2184. 912 

2190. 884 

2191. 413 
2193. 762 
2196. 503 

2198. 131 

2199. 41 

2201. 960 

2202. 489 

2205. 057 

2206. 343 
2208. 806 

2210. 582 

2211. 720 

2212. 055 

2213. 855 

2214. 10 

2215. 086 
2218. 903 
2221. 837 
2249. 911 
2258. 714 



Int. 



7h 
5h 
6h 
2h 
lOr 

15r 
20r 

3 

1 



1 
3 

(15) 
(15) 
(12) 

3 

50R 

lOOR 



200R 
3 

4 

5 

12 

500R 

50R 

200R 

30 
lOOR 
300R 
Sh 

Oh 
2 

15 

10 

2 

100 
20 

3 
10 

Ih 

7 

2 

10 

2 

200R 

8h 

8 

15 

300R 

10 

3 

3h 

500R 

5s 

2 



K 

56011. 26 
56007. 81 
55996. 40 
55923. 65 
53312. 66 

53292. 26 
53261. 80 
53124. 63 
53109. 56 
53104. 34 

52883. 13 
52870. 49 
52253. 57 
52128. 73 
52015. 17 

51305. 73 
50098. 79 
50012. 23 



49887. 73 
49547. 04 

49529. 78 
48270. 66 
48225. 74 
47782. 26 
47774. 09 

47753. 77 
47659. 38 
47467. 10 
47387. 60 
46001. 72 

45981. 2 
45941. 14 
45798. 90 
45754. 07 
45629. 37 

45618. 36 
45569. 51 
45512. 65 
45478. 94 
45452. 5 

45399. 88 
45388. 97 
45336. 11 
45309. 70 
45259. 17 

45222. 81 
45199. 55 
45192. 70 
45155. 96 
45150. 4 

45130. 89 
45053. 24 
44993. 76 
44432. 39 
44259. 24 



K 

-1. 16 
-0. 10 
-0. 22 
-0. 16 
1.29 

0.68 
0. 38 
0. 54 

0. 35 

1. 15 

-0.74 
0.39 
0.33 
0. 08 
0. 17 

0.32 
-0. 37 
-0. 30 



-0.35 

-0. 84 

0. 00 
-0. 25 
-0. 25 
-0. 17 
-0. 43 

-0. 22 
-0. 14 

0. 44 
-0.02 

0. 95 

-0.2 
0.21 
-0. 28 
-0.20 
-0. 39 

-0. 16 
0. 04 
-0. 15 
-0. 39 
-0.5 

-0.07 
0. 16 
0. 00 

-0. 11 
0.00 

-0. 48 
-0. 13 
-0. 15 
-0. 15 
-0. 1 

-0. 12 
-0. 53 
-0. 16 
-0. 13 
-0.22 



Term designation 



a 6S2H- 
a 6S2H- 

a 6S21/2- 
a 6S2H- 

a 6S2H- 

a 6S2H- 
a ^S2y,- 
a 6S2H- 



-55923^^ 

-y '^2y. 

-y ^D?H 



a 682^- 
a «S2K- 



■u 6P1h 



23^, iH 



a 682^^- 
a 6S2H- 
a 6S2>^- 



2M 



-x^F 

~v 6PlH 



a 6S0: 



'4^- 



'2M- 



a ^^2y,~ 
a 6S2H- 
a ^S2H- 

a ^^2H- 
a ^Soy- 

a 6S2H- 
a ^Soy^- 
a 6S2K- 



'2^- 



a6S: 

a 6S2H- 
a ^D^y- 

a 6S2H- 
a 6D2K- 

a 6D4H- 

a ^Dzy- 

a ^T>iy- 

a ^Tizy- 

a ^Jy^y- 

a 6D2M- 
a ^Ti,y- 
a 6D2i^- 
a ^D2M- 
a 6S2U- 



-66600§>^? 

-66981§^ 
~y '^Ih 

-y «F§H 

-^ ^p?>^ 

-y '^ly. 
-y '^2H 

-y 'T)ly 
-10 «P|h 

-y «P3>^? 

-2/ «P2^ 

-y n:^2y. 

-W ^Dly 

-y ^D^M 

-w 6D§^ 
~W ^Dly 
-W ^D°iy 
-W ^\^\y 
-X 'F\y 



a 6D3H- 


-V 'Yly 


a 6D,^- 


-W ^Dly 


a '-D.y- 


~IV ^D?2y 


a 6S2K- 


-X 'V°2y 


« ^DoM- 


-W ^-Dly 


a ^DoK- 


-w 6D§3^ 


a «D2H- 


-V ^Fly 


a ^V.- 


-X «P§H 



Zeeman 
type 



a «D2H- 



-V 'Gly. 
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Table 1. Mn i- 


- Classifiei 


i Zmes— Continued 




1 


2 


3 


4 


5 


6 


X 


Int. 


(T 


o — c 


Term designation 


Zeeman 
type 


A 




K 


K 






Air 












2262. 294 


8s 


44189. 21 


-0. 02 


a ^Dzy^—W K]?2V, 




2277. 065 


Oh 


43902. 60 


-0. 15 


a H)iy^--w^G^2y, 




2288. 449 


20 


43684. 22 


-0. 41 


a ^ Day,— 66981 §^ 




2292. 189 


30 


43612. 95 


-0. 40 


a^DsH— 669105^ 




2293. 122 


2 


43595. 21 


-0. 29 


a 6S2K— 2 '^y. 




2296. 880 


5 


43523. 88 


-0.20 


a 'S2y~z oF^H 




2298. 876 


20 


43486. 10 


-0.28 


a ^Dzy^—U 4F§^ 




2300. 300 


8 


43459. 18 


-0. 16 


a qj2H— 670085^ 




2300. 728 


3H 


43451. 10 


-0. 18 


a H\y^-~w 4F§^ 




2301. 260 


Id 


43441. 07 


-0.08 


a H:>3y~v 2G§^ 




2301. 748 


4 


43431. 84 


-0. 26 


a4D2H— 66981.!^^ 




2305. 518 


5 


43360. 83 


0. 01 


a4D2^— 66910§H 




2305. 703 


15H 


43357. 35 


-0. 63 


aM)3.,r-666545><j 




2309. 057 


2h 


43294. 38 


-0. 21 


a'\)2y,~u'F°,y^ 




2309. 374 


10 


43288. 45 


0. 01 


aH)2y~n'F?2y, 




2312. 304 


20 


43233. 59 


-0. 26 


(I'lhy—u'^hA 




2318. 17 


l/i 


43124. 2 


-0. 1 


a '\)iy—U 'V°iy, 




2318. 501 


2h 


43118. 04 


-0. 08 


aH)n4--u'^2H 




2321. 995 


lOh 


43053. 16 


0. 00 


a K\4y,--i^ 2(}o^ 




2322. 106 


:^h 


43051. 11 


/ 0. 26 
I 0. 14 


a Kl,y—u 2G.§K. 




2323. 748 


30h 


43020. 70 


0. 00 


a ^GsH — ^ ^CIh 




2324. 803 


5h 


43001. 17 


0. 16 


a ^Giy^ — 11 2G|i^ 




2327. 308 


2H 


42954. S9 


-0. 12 


a4Do,^_66504?^ 




2342. 088 


3H 


426S3. S5 


0. 02 


a H72H — t Hj2^ 




2342. 771 


in 


42676. 87 


-0. 26 


a Khy—t 'G?2y, 




2346. 126 


IH 


42610. 38 


0. 06 


a Khy—t ^Gly, 




2346. 383 


2h 


42605. 72 


-0. 21 


a Kj4v,—t K^y, 




2346. 497 


5h 


42603. 65 


0.03 


a Kj3y,—t 4G?>^ 




2349. 263 


3/i 


42553. 50 


0. 07 


a Kj5y,—t ^G^A 




2350. 352 


lOh 


42533. 78 


0. 04 


a ^Gaa—I 4G|k 




2352. 937 


20h 


42487. 05 


-0. 05 


a KUy, — t ^Gly, 




2354. 020 


4h 


42467. 51 


0. 10 


a H;4>/,— ^ <>5K2 




2357. 899 


2h 


42397. 65 


-0. 02 


a 'Doy—w nn^ 




2362. 719 


1 


42311. 17 


0. 07 


a K},y,—w 2HV. 




2363. 823 


4 


42291. 41 


0. 00 


a ^Giy^—W miy. 




2363. 956 


1 


42289. 03 


-0.07 


a 'GvA—w m°4y. 




2366. 575 


1 


42242. 24 


-0. 14 


a'Diy,~W^D\y, 




2366. 744 


5 


42239. 22 


0. 06 


a Khy—w miy. 




2367. 851 


1 


42219. 47 


0. 00 


aKUy—w^Rly^ 




2372. 116 


lOd 


42143. 56 


-0. 01 


a ^^2y~^ ''Dty 




2377. 183 


30R 


42053. 75 


0. 02 


a '^S2y—zH)?2y, 




2382. 175 


2 


41965. 63 


0. 02 


a ^Dzy^—W 2G|i^ 




2384. 049 


40R 


41932. 65 


0. 01 


a ^Siy—z n^v. 




2397. 732 


2 


41693. 37 


-0. 19 


a^Ga^— 669Sl§j^ 




2401. 830 


2 


41622. 24 


-0.04 


a ^GsKa— 66910^^^ 




2403. 748 


2 


41589. 03 


-0.23 


a Kj-oy,—u 4F|^ 




2404. 882 


5 


41569. 42 


-0. 15 


a ^Gm — ri ^^Ay 




2405. 274 


3 


41562. 65 


-0. 10 


a Hh^^—n 4Ff^ 




2405. 628 


2h 


41556. 53 


-0. 07 


a 'Goy—U 'F?2y 




2406. 017 


2 


41549. 82 


-0. 08 


a ^Giy — u ^F?2y 




2409. 198 


2 


41494. 96 


-0. 35 


a 'G,y~U 'F^sy 




2411.415 


2 


41456. 81 


0. 03 


a ^G2y V 2G§i^ 




2417. 502 


2 


41352. 44 


-0.09 


a 'D,y~x ^G°sy 




2417. 909 


2 


41345. 48 


-0. 01 


a ^G4y — V 2G|>^ 




2418. 042 


4 


41343. 20 


0. 02 


a ^Gzy, — V ^Gly 
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1 


2 


3 


4 


5 


6 


X 


Int. 


(T 


o — c 


Term designation 


Zeeman 
type 


A 




K 


K 






Air 












2420. 110 


30 


41307. 88 


0. 02 


a ^GsH — u ^Gly^ 




2420. 403 


30 


41302. 88 


0.04 


a ^G,y^—u miy^ 




2421. 254 


20r^ 


41288. 38 


/ 0.21 
1-0. 39 


a ^Diy^ — X ^Gly^ 




2423. 099 


6 


41256. 93 


0.05 


a ^G'oy^—U ^Gly^ 




2424. 260 


30 


41237. 17 


-0.02 


a ^Giy,~—U ^Gty, 




2424. 385 


1 


41235. 04 


0. 16 


a ^G,y,—U 'Gly, 




2428. 286 


8 


41168. 81 


-0. 03 


a ^Giy^ — W ^Gsy^ 




2428. 423 


25 


41166. 49 


-0.04 


a ^Gzy—u 4G.§H 




2428. 586 


2h 


41163. 72 


-0. 02 


a ^D2y^ — u ^T)ly^ 




2429. 233 


30 


41152. 76 


-0. 05 


a ^G-,y^ — U ^Ylly^ 




2430. 395 


35 


41133. 08 


-0. 04 


a 4G4H — ^^ ^Hgi^ 




2431. 520 


40 


41114. 06 


-0. 09 


« ^G',y^ U ^Gly^ 




2431. 587 


4:h 


41112. 92 


-0. 10 


a ^Dsy^ — u ^D^^ 




2431. 915 


10 


41107. 38 


-0. 07 


a ^Gsy^—U ^Gly^ 




2432. 360 


8 


41099. 86 


-0. 14 


a ^'D2y—x 2G§^ 




2432. 898 


7 


41090. 77 


0. 11 


a ^G,y—U miy. 




2434. 071 


30 


41070. 97 


0.00 


a ^G^y^—u 4H|^ 




2434. 208 


35 


41068. 65 


-0. 01 


a ^GvA~u m°4y^ 




2435. 137 


40 


41053. 00 


-0. 43 


a ^G.y^—u 4H§H 




2435. 376 


5 


41048. 96 


-0. 08 


a ^G,y—u 4H§H 




2435. 511 


20 


41046. 69 


-0. 04 


a ^G^y,—u 4H§H 




2440. 415 


2 


40964. 19 


-0.24 


a ^D,y,—u 4Dj^ 




2446. 159 


1 


40868. 03 


-0. 03 


a 'Gzy—u 2F§H 




2446. 561 


2 


40861. 31 


-0. 05 


a ^G3y,~u 2F^^ 




2446. 610 


2 


40860. 49 


0.00 


a ^D2y,~-u 4D§>^ 




2449. 047 


2 


40819. 83 


0. 02 


a ^DoH— w 4D8^ 




2453. 870 


6 


40739. 62 


0.03 


a ^G2y^ — u 2F^3^ 




2454. 262 


3 


40733. 11 


0. 22 


a ^Gsy^—u 2F§^ 




2456. 878 


3h 


40689. 74 


-0.08 


a 'P2y—t ^G§H 




2458. 312 


2 


40666. 01 


0. 18 


a 4G23^ — '^ ^^°2H 




2459. 694 


50 


40643. 16 


-0.02 


(^ 'Cr5y,~V 4G|^ 




2460. 887 


40 


40623. 46 


-0. 03 


a 'G^y—v 4G|h 




2461. on 


50 


40621. 41 


-0. 16 


a 'G,y—v 4G|h 


6, lb 


2462. 190 


7 


40601. 96 


0. 08 


a ^Gm — V ^GsH 




2462. 596 


3 


40595. 27 


-0. 03 


a ^G2y,—V 'G°3y, 




2462. 776 


20 


40592. 31 


-0. 05 


a *G2y, — V 4G^i^ 




2462. 863 


5 


40590. 88 


-0.03 


a ^G4y,~V ^G°3y, 




2463. 005 


40 


40588. 53 


-0.07 


a ^GsH — ^ ^G°3y^ 




2463. 182 


6 


40585. 61 


-0. 05 


a ^G2y,—v ^Gly, 




2468. 207 


2 


40502. 99 


-0.08 


a 'G,y~Q5768ly, 




2469. 407 


40 


40483. 31 


-0. 07 


a 4 G4>^— 657681^ 




2470. 330 


4 


40468. 19 


-0.04 


a 'Bsy^—x 2D^^ 




2478. 803 


2h 


40329. 87 


0. 24 


a 'Gsy—v 2F§^ 




2481. 431 


1 


40287. 16 


-0.01 


a 4 D3H— 63583^3^ 




2483. 743 


8 


40249. 66 


0.03 


a 4D3M— 63546§^ 




2485. 114 


lOhw 


40227. 46 


0.31 


a 4D3>^— 63523^^ 




2485. 842 


bh 


40215. 68 


-0. 02 


a 'D2y—x '^T>ly, 




2491. 414 


2 


40125. 75 


-0.05 


a ^T)iy,—x 2Df^ 




2494. 391 


20 


40077. 86 


0.00 


a 4 D3>^— 633741^ 




2494. 585 


5 


40074. 74 


-0. 15 


a 4D3>^— 63371^^ 




2496. 048 


7 


40051. 25 


0. 01 


a 'T>zy,—y 2H4°^ 




2496. 415 


3 


40045. 37 


-0.01 


a 'J)iy—X 2D§K. 




2497. 084 


4 


40034. 64 


0. 00 


a 4D2K— 63583l^,i>^ 




2497. 597 


4 


40026. 42 


-0.03 


a 'T)oy,—x ^T>\y, 




2497. 725 


15 


40024. 37 


0.28 


a 'G2y,—w 2G§H 
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1 


2 


3 


4 


5 


6 


X 


Int. 


o- 


— c 


Tcrtn (Icsigiuition 


Zccinan 
type 


A 




K 


A' 






Air 












2499. 429 


8 


39997. 08 


-0. 02 


a ^D2H— 63546^>^ 




2500. 692 


4 


39976. 88 


0. 03 


a Km!^ W 2(1 4UJ 




2500. 840 


2 


39974. 52 


/-O. 02 
1-0. 10 


a K)3H — ?^ ^Ct4i^ 
a M)23^— 63523?,^ 




2507. 756 


2h 


39864. 28 


-0.04 


a q),./,— 63583S}^,,3,^ 




2511. 351 


2 


39807. 21 


0. 21 


a 4P,,3^— 67008^3^ 




2511. 538 


4/1 


39804. 26 


-0. 04 


a M),^,— 635235)^ 




2513. 086 


1 


39779. 74 


-0. 02 


a4P23^_66981§j^ 




2514. 314 


40 


39760. 31 


-0. 23 


a 4P,^— 67008Sj^ 




2517. 580 


2 


39708. 74 


0. 26 


a^P.K— 66910S>^ 




2517. 677 


1 


39707. 21 


0. 03 


a ^G2y,~w 2F.§>^ 




2517. 960 


1 


39702. 75 


-0. 04 


a K'm%~w 2F§^ 




2521. 986 


7 


WMVM). 37 


0. 08 


a H\2y^~v '»H§^2 




2522. 185 


2 


39()3('). 25 


0. 15 


a n\y~u ^F?,y, 




2522. 274 


4 


39()34. S4 


-0. 06 


a ^Gav^—v ^Ylly, 




2524. 472 


10 


39600. 34 


0. 08 


a ^Gzy^ — V 4H|3^ 




2525. 669 


8 


39581. 57 


0.06 


a 'Vov~U 'Yly^ 




252S. 184 


2 


39542. 20 


0. 03 


a Khy~iv 2F53^ 




2528. 700 


8 


3^)534. 13 


0. 03 


a K"x^y,—V ^Rly^ 




2533. 050 


20 


39466. 24 


0. 10 


a Hjlsui^y ^Hg^ 




2533. 896 


2h 


39453. 07 


-0. 04 


a n^2K.— 66654^^^ 




2536. 878 


5H 


3940(). 69 


0. 04 


a ^Pi^— 66654?2.^ 




2539. 642 


9 


393()3. 8 1 


0. 04 


a ^Gi^— X 2G§i^' 




2539. 792 


5 


39361. 48 


0. 02 


a ^i^^y, — X 2G§i^ 




2542. 491 


10 


39319. 70 


0. 00 


a ^Go^— X 2G|^ 




2543. 593 


2h 


39302. 67 


0. 00 


a q^2>^— 66504?H 




2543. 763 


4 


39300. 04 


0. 03 


a ^Qj^y^—x 2G|^ 




2546. 582 


Ah 


39256. 54 


0. 33 


a ^Piv^— 66504!^ 




2548. 80 


3H 


39222. 4 


0. 


« ^Po>^— 66504!^ 




2557. 040 


3 


39()9(). 00 


-0. 15 


a n:>zy,—v 4F4°4 




2565. 952 


4/i 


3S960. 22 


0. 09 


a n)4>^— s ep^^ 




2566. 230 


U 


38956. 00 


- 0. 09 


a M)23^— t;4F§^ 




2566. 783 


2 


38947. 61 


0. 05 


« '\*'ry~U 2F^^ 




2567. 40 


IH 


38938. 3 


0. 1 


aHy2^^—v'¥%y, 




2572. 755 


50R 


38857. 20 


-0. 06 


2 "P3>^— e 8P4j^ 




2575. 509 


20H 


38815. 66 


-0. 03 


z 'Vly—e ^P3^ 




2577. 470 


6 


38786. 13 


-0. 04 


a 'C^,y~X miy. 




2578. 358 


2 


38772. 77 


0. 14 


a 'F,y—u m^ 




2578. 548 


2 


38769. 92 


- 0. 02 


a 4G4^ — X 2H|^ 




2578. 695 


2h 


38767. 71 


-0. 13 


a 'D,y,—V 4FP;^ 




2579. 18 


1 


38760. 4 


0. 


a ^F2H — ^ ^^VA 




2580. 180 


3 


38745. 40 


0. 07 


a ^V2yr-w 2D2^ 




2581. 183 


2/1 


38730. 34 


- 0. 08 


a "D^^^— s '"P.^^ 




2581. 478 


3/1 


38725. 91 


0. 00 


a ''D3K,— 5 «PP,^ 




2582. 270 


5 


38714. 04 


0. 14 


a 4Pi3^ W 2D?3^ 




2583. 275 


7 


38698. 98 


0. 11 


a 'F,y,—w 2D5k 




2584. 100 


10 


38686. 62 


0. 11 


z H^ly—e 8P3H 




2584. 302 


lOOR 


38683. 60 


/-(). 27 
1 0. 07 


Z n^%y—e «P2^ 

z n^\y—e «P4U^ 


76 


2584. 540 


9 


38680. 04 


-0. 01 


a 4^ OH — ^ "Di^ 




2587. 100 


\h 


38641. 77 


- 0. 04 


a '^D.^/,— 559235^ 




2592. 298 


6 


38564. 29 


0. 01 


a ^G2H— a: '^V^\y, 




2592. 944 


60R 


38554. 68 


-0. 01 


z ^FhA—e «P2H 


4 


2595. 763 


80R 


38512. 81 


0. 03 


z n^iy—e n\^ 




2597. 722 


2 


38483. 77 


— 0. 09 


a 'G2iA—x 2Ds^ 




2598. 172 


6 


38477. 11 


-0. 05 


a 'G,y,—x 2D5^ 




2600. 220 


8H^ 


38446. 80 


0. 00 


a 'D,y—y 8FIh 
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1 


2 


3 


4 


5 


6 


X 


Int. 


a 


— c 


Term designation 


Zeeman 
type 


A 




K 


K 






Air 












2600. 650 


61Iw 


38440. 45 


0.00 


a ^Jy,y—v ^Yly, 




2601. 486 


2 


38428. 09 


-0.05 


a ^T>,y—S ^V\y, 




2603. 487 


IKw 


38398. 57 


-0. 3 


Z ^V%y—h 8D 




2606. 137 


IH 


38359. 52 


0. 05 


a ^T>Qy—s ePf^ 




2612. 233 


bilw 


38270. 01 


0. 2 


Z ^Vly—h 8D 




2612. 860 


20 


38260. 83 


0.08 


a 'G,y—Z miy. 




2613. 006 


1 


38258. 69 


0. 13 


a 4G3H— 63546§^ 




2614. 550 


3 


38236. 10 


0. 02 


a ^GsH— 63523^^ 




2615. 850 


5Rw 


38217. 10 


0.01 


a ''D.y—y 8F|^ 




2616. 300 


AIlw 


38210. 52 


0. 00 


a 'Bsy—V 6F|k, 




2617. 564 


1 


38192. 07 


-0. 04 


a ^G^y, — w ^HEh 




2618. 470 


4 


38178. 86 


-0. 01 


a ^Gbh — w ^Uly, 




2618. 911 


20 


38172. 43 


0.01 


a ^Gm — w ^Rly, 




2619. 510 


25 


38163. 70 


0. 00 


a 'G,yr-y miy. 




2619. 819 


5 


38159. 20 


0. 02 


a ^G^y^ w ^RIh 




2619. 980 


10 


38156. 86 


-0. 01 


a ^Gsy, — w 4H|^ 




2622. 895 


25 


38114. 45 


0. 04 


a ^G2y^ — w 4H§^ 




2623. 284 


8 


38108. 80 


0. 01 


a ^G5K— 633744>^ 




2623. 362 


5 


38107. 67 


-0. 04 


a ^Gzy,—w 4H§^ 




2624. 043 


50 


38097. 78 


-0.02 


a 'G^y—w miy. 


4 


2624. 466 


imv 


38096. 2 


0. 2 


Z ^Vly,—h 8D 




2624. 642 


2 


38089. 08 


-0. 02 


a 4G4K2— 633741^ 




2624. 800 


10 


38086. 79 


0.00 


a 4G3K— 633741^ 




2625. 120 


3 


38082. 15 


-0. 02 


a ^G,y,—lJ miy. 




2626. 635 


20 


38060. 19 


0. 02 


« 'G'sy—y 'H|k2 




2627. 48 


mw 


38048. 


0. 


a 'B2y,—y ^H 




2627. 990 


1 2nw 


38040. 56 


0. 00 


a ^T>2y,—v 6F§^ 




2628. 100 


38038. 97 


0. 16 


a 4G2K,— 63319§j^ 




2630. 260 


8 


38007. 74 


0. 00 


a 4G2K— X 'F§3^ 




2630. 565 


25 


38003. 33 


-0. 02 


a 'G,y—z mhA 




2630. 721 


2 


38001. 08 


0. 04 


a 'Gsy—X ^F°,y, 




2635. 551 


4Iiw 


37931. 42 


0.00 


a ''Diy,—y ^F?2y, 




2636. 131 


2Hw; 


37923. 09 


0. 00 


a ^T>iy, — V ^F^2y, 




2640. 340 


lUw 


37862. 6 


0. 


a 'Boy—y my. 




2640. 619 


4 


37858. 64 


-0.02 


a 'G2y—x my. 




2640. 887 


IHw 


37854. 80 


0. 00 


a 6Do>^ — V ^F\y^ 




2642. 403 


3 


37833. 08 


0.01 


a 'G2y—y ^T>°m 




2645. 168 


1 


37793. 54 


0. 00 


a ^Giy—y 2D§^ 




2648. 800 


3Hi^ 


37741. 72 


0. 02 


z ^Vly,—g 8833^ 




2654. 824 


1 


37656. 09 


0.09 


a ^T>2y,—x 4D§^ 




2655. 787 


lO/i 


37642. 43 


0. 13 


a ^Dzy^ — w m^ 




2657. 528 


1 


37617. 77 


0.08 


a 6Di3^ — ^ ^BhA 




2657. 898 


sm 


37612. 54 


-0. 05 


^ my—g «S3H 




3658. 349 


2 


37606. 16 


0.03 


a ^D^y^—w my. 




2661. 20 


2h 


37566. 3 


0.3 


a 'G,y—w 6Dl^ 




2665. 064 


Ah 


37511. 41 


0.01 


a my—u 'B°2y, 




2667. 263 


1 


37480. 49 


0. 20 


a ^G2y, w ^T>°2y, 




2667. 751 


1 


37473. 63 


0. 04 


a 'G,y,~W ^B?2y, 




2667. 882 


1 


37471. 79 


0.04 


h 'B2y~t 4G§^ 




2668. 370 


3/t 


37464. 94 


/ 0. 00 
l-O. 02 


a my—u ^B°2y, 

h 'B^y—t 'G\y, 




2670. 237 


4Hii; 


37438. 74 


-0. 05 


z ^Vly—g 8834 




2670. 435 


4Hi/; 


37435. 97 


0.02 


a my—u 4DfH 




2672. 85 


1 


37402. 2 


0. 1 


a my—u 'Bly, 




2673. 651 


1 


37390. 95 


0. 27 


a mn—u 4D§^ 




2676. 090 


3 


37356. 87 


0. 04 


a 4Po>/,— ?^ 41)0^ 
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1 


2 


3 


4 


5 


6 


X 


Int. 


a 


— c 


Term designation 


Zeeman 
type 


A 




K 


K 






Air 












2676. 326 


10 


37353. 57 


-0.03 


a ^T>2y^ — w ^Fsj^ 




2682. 244 


2 


37271. 16 


0. 01 


a ^T>2y,—w 4FS^ 




2685. 941 


8H 


37219. 86 


0. 00 


a 'G,y,—V 'Y^sy, 




2686. 777 


6 


37208. 28 


0. 13 


a 'F2y—u ^D.§H 




2687. 400 


Sh 


37199. 66 


0. 04 


a 'Gsy—v 'Y?2y, 




2688. 078 


2 


37190. 28 


0. 06 


a 'Jy2y—z 'GhA 




2690. 977 


2 


37150. 21 


-0. 05 


Z "^Vly—h «D4^ 




2692. 655 


20 


37127. 06 


-0. 02 


a ^G^y,^v ^Y\v^ 




2693. 757 


2 


37109. 12 


-0. 04 


« ^G^iy,—v ^Y\y^ 




2694. 560 


8 


37100. 82 


-0. 01 


a ^Di^ — w ""Fly^ 




2698. 890 


2 


37041. 30 


-0. 05 


a ^r>m — w ^F°iy^ 




2703. 129 


20RW 


369S3. 21 


0. 48 


Z^Ply—hH^.y, 




2703. 658 


50RW 


3()975. 96 


-0. 57 


Zn^ly—hHX^y^ 




2703. 92 


40}liv 


36972. 4 


0. 1 


2 ^^m—9 ^^^m 




2706. 142 


5 


36942. 04 


0. 04 


a 'Doy,—w 'Fly, 




2713. 320 


lOOHw; 


36S44. 31 


0. 25 


^ '^3y—g '^^iA 




2717. 028 


4 


36794. 04 


0. 06 


« ^GzH— 2/ '^Y?2y, 




2720. 387 


2h 


36748. 61 


0. 00 


a Kxiy,—y '^Fly^ 




2720. 550 


r,h 


36746. 41 


0. 11 


a ^OsH — y '^Fly^ 




2726. 13 


lOOIIu- 


36671. 2 


-0. 1 


z n^ly—g «DaH 




2727. 381 


1 


36654. 37 


0. 04 


b q)3v^— 67008?,^ 




2729. 420 


10 


36627. 00 


-0. 09 


h'rt^y—m\)><\iy^ 




2732. 260 


2 


36588. 93 


0. 00 


6 4 Do^— 67008^./, 




2733. 167 


1 


36576. 78 


0. 01 


a '\:>oy—z HYxy, 




2734. 164 


1 


36563. 45 


/ 0. 09 
1-0. 02 


a 'F2y~x n^y, 
a n\y—x 2D!h 




2734. 297 


1 


36561. 67 


-0. 02 


b'D_y~CmHUy^ 




2734. 736 


15 


36555. 80 


-0. 01 


6^)3^—^60910?,^ 




2734. 997 


4 


36552. 31 


-0. 14 


aq)24— z^oo^ 




2735. 310 


Ihw 


36548. 13 


-0. 07 


^ '^^m—g «D2Hi 




2737. 640 


2 


36517. 03 


0. 13 


a n\y~x nny. 




2738. 552 


5 


36504. 87 


-0. 03 


« 'G2y,—y ^GhA 




2738. 861 


25 


36500. 75 


-0.04 


bU)vA-~u'Fw, 




2739. 627 


4 


36490. 54 


0. 13 


6q),^— 669105^ 




2740. 161 


Ih 


36483. 43 


0.00 


b 'D,y,— U 'F?2A 




2740. 546 


SUw 


36478. 31 


0.01 


a ^Gsi^— 617441k. 




2742. 735 


15 


36449. 19 


0. 41 


« 'G,y—y '-GlyJ 




2742. 930 


1 


36446. 60 


0. 18 


a 'G2y,~z ^-F?2A 




2743. 446 


10 


36439. 75 


0.03 


a 'GzA—z 2F5h 




2743. 790 


5 


36435. 18 


-0. 09 


a 'T)zy^—x ''Gl^ 




2744. 023 


9 


36432. 08 


0. 03 


b'\^,,y—U'F\y, 




2744. 268 


6h 


36428. 84 


r-O. 25 
1 0.00 


a 'G^^y^—y 2G|^ 

6 ny,y~U 'Fly, 




2744. 519 


6 


36425. 51 


-0. 04 


a4(V— 2 2^0^ 




2744. 748 


1 


36422. 46 


0. 00 


afl)m— 'W)M)§>^ 




2745. 082 


3 


36418. 03 


/ 0. 00 
1-0. 05 


b '\hy~u 'F?2A 

h '\y,y—U 'F\y, 




2745. 549 


10 


36411. 84 


-0.09 


b 'D^y~7l 'F?2y, 




2745. 913 


2h 


36407. 01 


0. 09 


z ''^ly—g «1^4H 




2747. 785 


4d 


36382. 21 


/ 0. 08 
1-0. 09 


a 'l),y—Z n^y, 

a 4P23/— 63583^>^. i^ 




2749. 205 


20h 


36363. 42 


-0. 02 


b 'D2y—u 'FlA 




2750. 602 


3 


36344. 95 


0. 19 


a 4P23/,— 63546§>^ 




2752. 259 


3 


36323. 07 


-0. 04 


a'Doy,—w'F>hi 
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2752. 322 


7 


36322. 24 


-0. 04 


a 4P2i^— 635231^^ 




2752. 635 


3 


36318. 10 


-0. 11 


h 'J:try,—v 2G§H 




2753. 851 


3 


36302. 07 


0. 08 


a 4Po3^— 635831^. ,y. 




2753. 995 


Slltv 


36300. 18 


-0. 26 


h 4D3>^— 666545^ 




2755. 777 


2 


36276. 70 


-0. 01 


h 'Dzy,—V ^Gly, 




2755. 839 


2 


36275. 88 


0. 06 


a ^Pij^— 635231^ 




2756. 267 


4 


36270. 25 


0.00 


a ^BvA—w ^D\y^ 




2758. 950 


4 


36234. 98 


f-O. 06 
l-O. 13 


b 4D2K— 666541^^ 
a 'Boy—x 4G§H 




2760. 920 


lOOhl 


36209. 13 


0.00 


a ^B,y—t 6P3°^ 




2761. 350 


4 


36203. 50 


0. 03 


a ^Gsi^ — w ^Gly^ 




2761. 797 


3 


36197. 64 


0.04 


a ^Gzy^ — w ^Gly^ 




2761. 985 


2h 


36195. 17 


0. 00 


a ^G^y^—w ^Gly, 




2762. 853 


Zh 


36183. 80 


0.02 


a ^Giy^ — W Klrly^ 




2763. 665 


3 


36173. 17 


-0. 30 


a 'B,y—v q:)§^ 




2763. 87 


3 


36170. 4 


-0. 5 


a *Doy,~w ^D°iy^ 




2763. 907 


Sh 


36170. 00 


-0. 02 


a4p,^_6337ll^ 




2764. 027 


1 


36168. 44 


0.03 


b 'Bzy,—U 'Gly, 




2767. 450 


10 


36123. 70 


0. 14 


a ^P,^— 63371 §^ 




2769. 410 


2 


36098. 13 


-0.05 


a ^Diy^—x ^GhA 




2770. 242 


3 


36087. 30 


0.06 


a 'V.y~X 2F§^ 




2771. 430 


30 


36071. 83 


0.03 


a n34H— iV ^1^33^ 




2772. 032 


2 


36063. 99 


-0. 06 


a 'Y)^y~x 4Fl^ 




2773. 021 


5 


36051. 13 


-0.02 


a^\\y—w^B\A 




2773. 659 


10 


36042. 84 


-0. 04 


a^D^y^—W^Bly^ 




2774. 289 


1 


36034. 66 


0. 00 


b 'D2A-~u 'GhA 




2776. 218 


mhi 


36009. 62 


0. 04 


a '^D^y—t 'Fh4 




2777. 464 


6 


35993. 47 


-0. 09 


a 'D,A~x 4F§^ 




2778. 544 


mh 


35979. 47 


0.05 


a 6D34— ^ 'P§H 




2779. 993 


40 


35960. 72 


-0. 05 


a 'B,y^~x 4F|^ 




2781. 733 


1 


35938. 23 


0.07 


a 'V2A—X 2F5^ 




2782. 259 


1 


35931. 44 


-0. 16 


a ^B2A—v ni?yy^ 




2782.711 


50H 


35925. 60 


0.00 


a 6D4^ — w 6F§^ 




2783. 080 


10 


35920. 84 


-0. 10 


a'Boy—v'BlA 




2785. 334 


1 


35891. 77 


0. 07 


a 'V,y~x 2F5^ 




2786. 185 


3 


35880. 81 


-0.02 


a ^DiA — w ^D°2y, 




2786. 266 


3 


35879. 77 


0. 03 


a 'F2y—y H:^Ia 




2787. 264 


2 


35866. 93 


-0.02 


a n\y—x ^F\y, 




2787. 813 


Ibh 


35859. 86 


0. 01 


a 'D,y—t ePf^ 




2788. 682 


3 


35848. 68 


-0.09 


a ^BiA—u ^F°o^ 




2789. 192 


25 


35842. 13 


0. 04 


a ^DzA—y ^Dly, 


() 


2789. 355 


Ibhw 


35840. 03 


- 0. 03 


a ^D2y—t ePi^ 




2789. 731 


3 


35835. 20 


- 0. 05 


a n-^.A—u 4P?H 




2790. 353 


30 


35827. 21 


0.00 


a ^BiA—y ^D?2A 




2790. 925 


4 


35819. 87 


-0. 06 


a 'B^A—u ^Y\a 




2791. 085 


20 


35817. 82 


0. 01 


a ^B,A—x 'BlA 




2791. 584 


4 


35811. 42 


-0. 10 


a 'B,v,—x 4Flj^ 




2791. 707 


2h 


35809. 84 


-0. 06 


a 'B2A~t ep.v. 




2793. 24 


Qh 


35790. 2 


-0. 2 


a ^B,A~—w ^BIa 




2794. 817 


lOOOOR 


35769. 99 


0.02 


a '^2A—y ^P.lv, 


4 


2796. 938 


5 


35742. 88 


-0. 01 


a «D,,— ^ ^VlA 




2797. 194 


3 


35740. 88 


-0. 15 


a 'B,A—x mA 




2798. 270 


8000R 


35725. 86 


0. 01 


a '^2y—y '^A 


6 


2799. 841 


50 


35705. 81 


-0. 01 


a ^BiA — -^ ^BIa 


6,76 


2800. 63 


6H 


35695. 75 


0. 00 


a ^BzA — 'w ^F°4A 




2801. 084 


6000R 


35689. 97 


-0. 01 


a '^2A—y ^PiM 


4 
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2802. 168 


10 


35676. 16 


-0. 01 


a *G2y,—x m^,y. 




2802. 399 


5 


35673. 22 


-0. 01 


a ^GsH — w ^Flv^ 




2802. 454 


10 


35672. 51 


-0. 06 


a '^hy—y ^D§K 




2802. 619 


3 


35670. 42 


-0. 03 


a ^G4y,—x miy. 




2802. 697 


2 


35669. 43 


-0. 04 


a ^GsH — X ^Rly^ 




2802. 805 


15 


35668. 06 


-0. 08 


a Khy,—x miv. 




2803. 623 


10 


35657. 65 


-0. 04 


« "I V— 2/ 'I)2H 




2803. 946 


2 


35653. 54 


0. 00 


a ^Giii—w 4F|>^ 




2804. 095 


20 


35651. 64 


-0.03 


a n\y^—y "Djj^ 




2804. 216 


2 


35649. 98 


0. 05 


a 'Wy^—w 6D§^ 




2804. 363 


15 


3564S. 24 


-0. 06 


a ^G4>^— a; miy. 




2804. 929 


6 


35641. 05 


-0. 15 


a ^DiH— a; ^F^^ 




2806. 136 


30 


35625. 72 


-0. 02 


a Kt5>^ X ^Ylly^ 




2806. 794 


10 


35617. 37 


0. 00 


a K.hy,—w 4F§^ 




2806. 977 


4 


35615. 04 


-0. 02 


a ^Gsy^—w 4F§>^ 




2808. 015 


20 


35601. 88 


0. 01 


a 'B^y.—x 6D2^ 




2808. 3S5 


8 


35597. 19 


-0.09 


a 'Doy,—x ^F?^ 




2809. 103 


25 


35588. 09 


-0. 01 


a «D3>^— a; H^^sh 




2811. 337 


4 


35559. 81 


0. 02 


an\y—wHny, 




2812. 090 


1 


35550. 29 


0. 13 


h 'Duy~w 2DJ^ 




2812. 840 


20 


35540. 82 


0. 09 


« '^\v~y 'D2H 




2812. 933 


2 


35539. 64 


0. 01 


a n\y^—w «Df^ 




2813. 489 


20 


35532. 61 


r-0. 23 
I 0. 00 


a ^G3y,—w ^F?2y, 




2813. 989 


12H 


35526. 30 


0. 00 


a «J)2H— ^ 'F§^ 




2814. 462 


2 


35520. 33 


0. 17 


a n\y,—w «Dg^ 




2815. 018 


8 


35513. 32 


-0. 01 


a 'V,y—w Hl?2y, 




2815. 609 


Hh 


35505. 86 


0.08 


a n\y^~w 61 )f^ 




2817. 164 


5h 


35486. 27 


-0. 04 


a n\y,~W H^oy^ 




2817. 667 


10 


35479. 93 


0. 10 


a ^G2y^—w ^Ff^ 




2817. 969 


30/ 


35476. 13 


0.02 


a '-Dzy—x 6D|^ 




2818. 770 


20 


35466. 05 


0. 01 


a H^Qy^ — y ^Y)\y^ 




2818. 919 


10 


35464. 17 


0. 00 


a n^oy—y ^Dg^ 




2819. 326 


4 


35458. 42 


0.04 


a 'G2y,~z 2G^H 




2819. 727 


4 


35454. 01 


0.02 


a ^G^H—z Kl^sy, 




2821. 452 


20 


35432. 34 


-0. 01 


a ^D2y,—X ^D°2y,,iy, 




2822. 275 


2h 


35422. 00 


0.00 


a m^y^—x niy. 




2822. 549 


30 


35418. 57 


-0. 01 


a 'D2y,—x HHy, 




2823. 268 


5H 


35409. 55 


0.00 


a H^iy^—w ^¥?2y. 




2823. 813 


1 


35402. 71 


-0. 04 


a ^G,y,-~z 2G|>^ 




2825. 552 


2 


35380. 86 


0. 11 


a 'Gzy^—z 2G|^ 




2828. 762 


6H 


35340. 78 


0.00 


a 6Do>4— w; ^^iv. 




2830. 793 


20 


35315. 42 


0. 03 


a ^T>iy^—x 6D2>^_i^ 




2833. 171 


3h 


35285. 78 


-0.04 


a 'V2^--v 4F2h 




2836. 310 


20 


35246. 74 


0.02 


a ^T>oy^ — X H:>°m 




2836. 898 


4h 


35239. 43 


0. 07 


a n\y—v ^F?2y, 




2839. 997 


15 


35200. 98 


0. 03 


a 'Biy~U «P§^ 




2840. 983 


1 


35188. 76 


0. 10 


a 'Y2y—v 4F?H 




2844. 764 


2 


35141. 97 


-0. 23 


a 4?!^ V '^Y\y^ 




2858. 655 


30 


34971. 24 


0. 00 


a ^\^^y,—U 6P§^ 


6 


2863. 827 


2h 


34908. 09 


0.02 


h '\)zy,—W 2G|>^ 




2866. 646 


2H 


34873. 76 


0. 28 


a 'T2y—y 2F§3^? 




2868. 880 


7 


34846. 60 


-0.05 


a ^Da^ — u ep^^ 




2870. 464 


Ih 


34827. 37 


0. 35 


a 'Y,y~y 2F§^? 




2871. 583 


Ih 


34813. 78 


0.21 


a ^Bsy—y ^G°4y, 




2872. 583 


30 


34801. 69 


-0. 03 


a n^2y—u ^V\y, 


5 
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2880. 270 


l/^ 


34708. 81 


0.08 


a *G2H ^ ^Df^ 




2882. 899 


20 


34677. 16 


0.03 


a ^'D2y,—u ^P2K 




2890. 388 


U 


34587. 31 


-0. 18 


a ^T>2y, y ^G°3y, 




2891. 945 


2h 


34568. 69 


0.08 


h ^B2y,—w 2FiH 




2892. 388 


2 


34563. 39 


-0. 09 


a ^D2y,—u ePf^ 




2892. 493 


5 


34562. 13 


-0. 01 


a ^G,y,—z niy. 




2892. 657 


20 


34560. 19 


0.02 


a ^-D^y—U ^Vly, 


5 


2894. 625 


10 


34536. 69 


0.03 


« ^G2H ^ ^G2H 




2895. 188 


8 


34529. 97 


0. 01 


a ^GsM — ^ ^Gly^ 




2897. 428 


5 


34503. 28 


0.01 


^ ^Gr2H ^ ^Gly^ 




2897. 651 


1 


34500. 63 


-0.09 


b 'n^y—v miy. 




2897. 797 


15 


34498. 89 


0.01 


a 4G4H — ^ ^G°3y^ 




2897. 990 


10 


34496. 59 


0. 02 


a ^Gsy,-—x ^G°sy, 




2900. 545 


20 


34466. 20 


0.00 


a ^GsH— ^ ^Gly, 


5 


2902. 203 


25 


34446. 51 


f-O. 01 
I 0.00 


a 'B,y—U ^F\y 

a ^Giy—x ^GIh 




2902. 399 


5 


34444. 19 


-0. 01 


a ^Gzy, — X *G°4y^ 




2905. 825 


Ih 


34403. 58 


-0.02 


b 'D2y—w ^Yly, 




2906. 340 


U 


34397. 49 


-0. 01 


b 'B,y,~W ^y. 




2907. 214 


40 


34387. 15 


-0. 01 


a ^G5y,—x *Gly, 


6 


2907. 993 


15 


34377. 93 


0.08 


a ^Doy,—u ePf^ 




2908. 878 


10 


34367. 47 


0.00 


a 'Giy—X ^Gly, 




2909. 630 


1 


34358. 59 


-0. 14 


b 'B,y—U 'B°2y, 




2910. 242 


3 


34351. 37 


-0.01 


a 'G,y~Z niy. 




2911. 839 


Ih 


34332. 53 


-0.02 


Z ^V^y-f 6DiK. 




2912. 000 


2h 


34330. 63 


-0. 13 


z'^ly-f'-^ly. 




2912. 226 


U 


34327. 97 


0.02 


^«P2K-/^D3,, 




2913. 518 


1 


34312. 74 


0. 13 


a ^GsH — '^ ^^m 




2914. 599 


600hw 


34300. 02 


0.00 


Z^Vly^-f^-D 




2916. 375 


Ih 


34279. 13 


0. 07 


a ^F2y,—w 4G§i^ 




2917. 637 


1 


34264. 31 


-0.03 


b 'D2y—u 4D!h 




2919. 122 


8 


34246. 88 


0.03 


a ^G2y,—v ^DhA 




2920. 458 


8 


34231. 21 


-0.02 


b ^Wy—X 2G|h 


4 


2920. 599 


5 


34229. 56 


-0. 03 


6 ^Vi2y—x 2G§3^ 




2921. 112 


1 


34223. 55 


0.32 


a ^Fiy,~w *G°2H 




2923. 145 


2 


34199. 75 


-0.01 


a ^G^y^ — V ^I)?2y^ 




2923. 229 


2h 


34198. 76 


-0.01 


Z^F$y~f^-D,y, 




2923. 577 


U 


34194. 69 


-0. 06 


z 'Psy—f '^4y, 




2923. 715 


10 


34193. 08 


0.02 


a ^Gzy^—v ^T)Ia 




2924. 430 


10 


34184. 72 


0.01 


a ^G^y^—v ^Bly, 




2924. 629 


2 


34182. 39 


-0. 01 


a ^Gzy^—v ^DIa 




2925. 58 


500hw 


34171. 3 


-0.2 


Z 'Fly—f 8D,^ 


P-B 


2928. 678 


40 


34135. 14 


0.03 


a 'G2y—x '¥\^ 




2930. 245 


20 


34116. 89 


0.00 


a 6D4^— re 6FE^ 


4 


2933. 442 


3 


34079. 71 


0.03 


a ^G2yr-x ^F^^ 




2934. 020 


30 


34072. 99 


0.01 


a 'G,y—x my. 




2935. 643 


15 


34054. 15 


0.03 


a 'G,y—W 'T^ly, 


4 


2935. 844 


3 


34051. 82 


0.01 


a ^GvA—w 4D§3^ 




2936. 156 


10 


34048. 20 


0.00 


a «D4>^— X 'Y\y, 


6 


2938. 496 


2h 


34021. 09 


0.07 


z «PV-/ ^D4K. 




2939. 904 


20 


34004. 80 


0.00 


a 'G,y—X ^y. 




2940. 331 


^OOhw 


33999. 86 


0.00 


Z^V\y-f^J^,y, 




2940. 483 


2 


33997. 91 


0. 2 


Z ^Vly—f 8D4^ 




2941. 038 


40 


33991. 69 


-0.01 


a 'G,y—X 'Y\y, 


4 


2941. 681 


5 


33984. 26 


-0.04 


a 'T^,y—x 4P§^ 




2942. 740 


8 


33972. 03 


0.02 


a 'G,y—X 'Y\y, 
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2943. 550 


1 


33962. 68 


0. 02 


a 'D,y—x «F§H 




2947. 634 


3 


33915.63 


0. 00 


a *'Do>^ — X ^F°oy^ 




2950. 979 


3 


33877. 19 


0. 02 


a 'D,y—x 4P!h 




2953. 008 


10 


33853.91 


0. 02 


a 'B,y—x ^Pi4 




2956. 101 


20 


33818.49 


0. 00 


a 'D,y—x «FV. 


4 


2956. 971 


10 


33808. 54 


0.04 


a ^DoH — X *PiH 




2963. 250 


10 


33736. 90 


-0.03 


a «DiK— X ^P2K. 




2963. 606 


20 


33732. 85 


-0. 10 


a 'Bsy—x «F§K. 


6 


2966. 374 


1 


33701. 38 


0. 12 


a 'Poy^—w ^Fly, 




2970. 956 


4 


33649. 40 


-0.02 


a 'Dsy—x «Fl4 




2974. 089 


20 


33613.96 


0.00 


a ^Hei^ — t ^GhA 


4 


2976. 588 


1 


33585. 74 


-0. 01 


a 'G,y—Z Hly, 




2976. 987 


1 


33581. 23 


0. 00 


a 'G,y—Z ^\\y. 




2977. 190 


1 


3357S. 95 


0. 03 


a *GvA — 2 *Ua 




2977. 303 


3 


33577. 67 


0. 02 


a ^Gr,y^ — z ^Igi^ 




2977. 755 


1 


33572. 57 


0. 22 


a ^Fiy.—w 4FS^ 




2977. 922 


1 


33570. ()9 


0. 3 


a 'B,y—u «F° 




2978. 114 


Sh 


335()8. 53 


-0. 12 


a ^Hr,^ — t ^Gly^ 




2978. 333 


2 


33566. 0() 


0. 00 


a Khy—z ^Ua 




2978. 566 


15 


33563. 44 


0.01 


a ^D2A—x 6F§3^ 




2979. 994 


8/1 


33547. 35 


-0. 11 


am,y,-t'GhA 




2980. 493 


2h 


33541. 74 


0. 14 


a m,y—i 'G?2y, 




2984. 002 


2 


33502. 29 


-0.03 


a m,y—t ^GhA 




2985. 992 


20 


33479. 97 


0.07 


a ^n^y^—x ^F?2A 


6 


2986. 407 


2/i 


33475. 32 


0.05 


am,y—t^Gly, 




2987. 052 


Ih 


33468. 10 


0.01 


a 'HvA—t 'GsA 




2990. 135 


1 


33433. 58 


0. 00 


h^Doy—X^D\y, 




2991. 387 


1 


33419. 59 


-0. 02 


b'D,y~X^nA 




2992. 109 


5 


33411. 53 


0. 00 


a «D2^— ^ <'F?H 




299(). 183 


2 


33366. 10 


0. 08 


a ^HoK,— w) miy, 




2996. 470 


10 


33362. 90 


-0. 04 


a «D,K.— :c «FS!^ 


4 


2997. 826 


611 


33347. 81 


0. 07 


a 'F,,^—u K\ly, 


6, 76 


2998. 056 


1 


33345. 25 


-0. 04 


hHy2A~x^)?2A 




2998. 600 


Ih 


33339. 20 


0. 01 


/>q3m— a:2I)2H 




3002. 378 


2hiv 


33297. 25 


0.03 


a 'F.y^^u 2G§H 




3002. 616 


20 


33294. 61 


0.04 


a «D,^— a; ^y. 


6 


3003. 125 


2 


33288. 97 


-0.04 


aH\y—jrFty, 




3006. 629 


4 


33250. 18 


0. 02 


a H)i^— a; «Fs^ 




3007. 102 


7H 


33244. 95 


-0. 12 


a ^Fzy^—U Kjly, 




3007. 650 


80 


33238. 89 


0. 03 


a 'G2A—y ^H§^ 


5 


3008. 050 


3 


33234. 47 


0.00 


a ^G,y^—y fH§H 




3008. 258 


40 


33232. 17 


0. 01 


a ^Gzy^ — y '*H§4 




3008. 822 


4 


33225. 95 


0. 05 


a H^,y—x 6FfH 




3009. 378 


5 


33219. 80 


0. 02 


a ^Giy^ — y -^Hlj^ 


5 


3011. 165 


50 


33200. 09 


0.00 


a ^Giy, — y ^FLly^ 




3011. 376 


70 


33197. 76 


-0. 02 


a Kla^ — y ^FlW, 




3012. 854 


8 


33181. 48 


-0. 01 


a H\y,—x ^'^F^oA 


6 


3013. 933 


\h 


33169. 60 


-0. 01 


6 q)3K.— 63523^^^ 




3014. 666 


70 


33161. 54 


-0. 02 


a HJo^ — // ^H.V^ 


6 


3015. 183 


1 


33155. 85 


0. 04 


6 a^2H— G6981§>^ 




3015. 915 


9 


33147. 80 


/ 0. 10 
\ 0.2 


a 'F,y~z 2D!h 
an),y~u fiF° 




3016. 454 


100 


33141. 88 


0. 01 


a ^Giy^~y *Uly, 


5 


3019. 018 


2 


33113. 74 


-0. 05 


a ^FoA — ^ "l^iH 




3021. 673 


2h 


33084. 64 


0. 11 


b n\y,~m\)mA 




3022. 743 


120 


33072. 93 


0. 00 


a 'Goy,~y 4HgH 


4 
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3023. 993 


Ih 


33059. 26 


-0.04 


a ^T>zy, — y ^Yly, 




3027. 836 


\h 


33017. 30 


-0. 05 


h 'Dzy,—Q337Uy, 




3033. 324 


Ih 


32957. 57 


0.01 


b ^V^y—u ^Yly, 




3034. 408 


Ih 


32945. 80 


-0.05 


h ^DiH— 63371?^ 




3038. 616 


3 


32900. 17 


r-o. 07 

I 0.06 


5 4D2K.— 633191^ 

a ^V2y,—z 2D^^ 




3039. 169 


1 


32849. 19 


0.21 


a ^Viy,—w 'D^oy, 




3040. 600 


100 


32878. 71 


0. 02 


(^ ^G^y^ — y ^G2K 




3041. 220 


30 


32872. 00 


0. 01 


a ^Gsi^ — y 4G2M 


P-B 


3041. 483 


1 


32869. 16 


-0.01 


b ^B2y,—x 2F§^ 




3042. 319 


3 


32860. 13 


0. 00 


a ^Foy—w ^D°oy, 




3042. 734 


30 


32855. 65 


0. 00 


a 4G2>^ — y 4G§i^ 




3042. 905 


2 


32853. 80 


0. 15 


a ^Fiy—z 2D^^ 




3043. 139 


15 


32851. 28 


0. 02 


a 'Gav^—V 'Gly 


P-B 


3043. 355 


60 


32848. 95 


0. 00 


a ^G'iy — y ^Giy 


P-B 


3043. 768 


20 


32844. 49 


-0. 01 


a ^G-^y — y ^G%y 




3044. 566 


500r 


32835. 88 


0. 09 


a 'T>,y—v fiP§H 


4 


3045. 590 


80 


32824. 84 


0. 03 


a ^G^y—y ^Gly 


P-B 


3045. 804 


30 


32822. 53 


0. 03 


(^ 'GvA—y 'Giy 


P-B 


3046. 588 


4 


32814. 09 


- 0. 05 


a 'F^y—t 'Gly 




3047. 032 


150 


32809. 31 


-0. 01 


a ^G^y—y ^Gly 


6,76 


3048. 860 


40 


32789. 64 


0. 01 


a ^G.^y — y ^Gty 


P-B 


3049. 967 


2h 


32777. 73 


-0.07 


a 'Y^y—t 'Gly 




3050. 100 


3h 


32776. 31 


-0. 07 


a '¥2y—t ^G,y 




3053. 296 


2 


32742. 00 


0. 23 


a ^Viy W ^T>ly 




3054. 362 


400r 


32730. 57 


0. 04 


a ^Dzy—V 'Yly 


4 


3055. 915 


2 


32713. 94 


-0.05 


b 'T>iy—X ^¥?2y 




3056. 471 


4 


32707. 99 


0.07 


a ^Fi)y — W *T>iy 




3056. 992 


4 


32702. 41 


0. 04 


b 'Boy—y ^Dly 




3057. 733 


1 


32694. 49 


-0. 01 


b 'B2y—y 'B\y 




3058. 305 


2 


32688. 38 


-0.02 


b 'B,y—y Wly 




3059. 217 


5ILio 


32678. 63 


-0. 09 


b 4P2>^— 66504!^^ 




3062. 120 


200 


32647. 65 


0. 01 


a 'T>2H—v 'Fly 


4 


3064. 045 


2h 


32627. 14 


0. 00 


a 4D3K— 55923^3^ 




3066. 022 


250 


32606. 11 


0. 03 


a 'T>3y — V f'P§j^ 


6 


3067. 858 


1 


32586. 59 


-0. 06 


z 'F°sy—e ^F,y 




3070. 270 


300 


32560. 99 


-0. 02 


a 'F^2y—v 'Fly 


6 


3073. 180 


300 


32530. 69 


0. 01 


a 'F^xy—V 'F\y 


6 


3079. 635 


200 


32461. 98 


-0. 03 


a 'F>^y—v 'F\y 


4 


3081. 340 


100 


32444. 02 


— 0. 03 


a 'F^iy—V 'Fly, 


5 


3082. 060 


40 


32436. 44 


-0. 12 


a 'F>2y—v 'Fly 


5 


3082. 246 


2 


32434. 48 


-0. 24 


a ^Fi^y — u ^Gly 




3082. 507 


2RW 


32431. 74 


-0. 12 


b 'Ff2y—W 'F>ly 




3082. 713 


15 


32429. 57 


-0. 13 


a ^Flfsy — u ^Fily 


6,76 


3084. 025 


Ih 


32415. 77 


-0. 13 


Z 'F°sy—e^F,y^ 




3084. 879 


2h 


32406. 80 


-0. 32 


b 'B,y—W 'F>ly? 




3087. 378 


1 


32380. 57 


0. 17 


a 4H5:/— ?; 'Gly 




3087. 791 


Sh 


32376. 24 


0. 35 


b 'F>oy—W 'F)ly? 




3087. 944 


2h 


32374. 64 


0. 03 


a 4D23^— 55923^^ 




3089. 686 


IKw 


32356. 38 


-0. 04 


b 'Boy—W 'F>°oy 




3091. 098 


Sh 


32341. 60 


-0. 12 


h ^B2y—W 'T>ly 




3091. 673 


4h 


32335. 59 


-0. 03 


b ^Biy—W 'B?2y 




3092. 549 


7 


32326. 43 


0. 08 


a 'F2y—v 'Bly 




3092. 872 


10 


32323. 05 


-0. 03 


a ^Fl^y—U ^Gly 




3093. 121 


2 


32320. 45 


0. 16 


a 'Fiy—u 'F°oy 




3093. 352 


4 


32318. 04 


-0. 02 


a ^FL^y—u ^Fily 
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(T 
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o 
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K 
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3093. 467 


1 


32316. 84 


0. 24 


h 'r>v^,~iv '''D^^ 




3093. 689 


2 


32314. 52 


-0. 03 


a nhu,~v ^GW, 




3094. 818 


1 


32302. 73 


0. 01 


bKl^.y—Vnily^ 




3095. 244 


1 


32298. 29 


0. 01 


z H'W—e n\y. 




3096. 384 


6 


32286. 39 


-0. 05 


a 'l\y,—u 41>5,^ 




3097. 010 


20 


32279. 87 


(-{). 02 
1 0. 20 






3097. 063 


30 


32279. 31 


0. 05 


a ^V2y,—v 4D?,4 




3097. 758 


5 


32272. 07 


-0. 03 


a 'n,y—n ^G|4 




3098. 092 


10 


32268. 57 


-0. 03 


a 'Foy—v ^D.^4 




3099. 301 


1 


32256. 01 


-0. 26 


a 4H41/2— 666()0.§4 




3100. 267 


8 


32245. 96 


-0. 08 


a 'V,u—v 'BW, 




3100. 310 


10 


32245. 51 


0. 00 


a 'P,y—v ^Dr,.^ 




3101. 529 


30 


32232. 84 


0. 04 


a '\\y~V ^DPh^ 


4 


3101. 836 


2 


32229. 65 


— 0. 05 


a 4H41X, — u ^G§3^ 




3103. 280 


1 


32214. 65 


0. 04 


a '\\y~X 'Y\y, 




3106. 336 


2 


32182. 96 


0. 05 


a 'Voy—U 4Pf^ 




3106. 748 


10 


32178. 69 


-0. 03 


a 4H4./— u 4G54 


6 


3107. 776 


20 


32168. 05 


/-(). 10 
1 0. 02 


a n',y—x ^¥\y, 
a 'R,y~u miu. 


6 


3108. 634 


10 


32159. 17 


-0. 01 


a '\\y—x 'Vly, 


6 


3109. 435 


4:1110 


32150. 89 


-0. 19 


h 'T>,y—V 'YhA 




3110. 681 


50 


32138. 01 


0. 00 


a 'V.y—w 'T>ly, 


4 


3111. 147 


2 


32133. 20 


0. 05 


h '-D.y—v 4F?.^ 




3113. 118 


id 


32112. 85 


0. 13 


aR\y—X^Fly, 


4 


3113. 362 


4 


32110. 33 


-0. 04 


a ^Il4H — n ^Gly^ 


5 


3113. 800 


15 


32105. 81 


-0. 07 


a ^ll^y, U ^Uly^ 


5 


3114. 115 


3 


32102. 57 


-0. 03 


a n\,y—U 'F\y, 




3114. 440 


1 


32099. 22 


-0. 13 


a ^\hy^ — u ^GW^ 




3115. 462 


40 


32088. 69 


0. 00 


an\y—x'ny. 


4 


3115. 754 


:mw 


32085. 68 


0. 00 


h 'B.y—v ^Flv^ 




3116. 822 


2 


32074. 68 


0. 03 


a ^iiiy — u ^FLly, 




3117. 505 


:mw 


32067. 66 


-0. 09 


h 'T>2y—v 'YhA 




3118. 099 


SRiv 


32061. 55 


-0. 10 


h 'ly^y—v ^YlA 




3120. 337 


3()/i 


32038. 56 


-0. 05 


b 'n,r^—v'Yly, 


4 


3121. 072 


() 


32031. 02 


0. 02 


a ^WvA — '^ ^G.^i^ 


6 


3121. 914 


Ihw 


32022. 38 


0. 3 


z '^VhA—h «D 




3122. 880 


10 


32012. 47 


-0. 03 


a 4H4^— ?^ mu 


6 


3125. 013 


8 


31990. 62 


0. 05 


a 'lUy—u miA 


5 


3126. 192 


2 


31978. 5() 


0. 10 


b ^Do4— ?; 'Y\y, 




3126. 846 


10 


31971. 87 


-0. 05 


a ni,y—u 'G%A 


5 


3129. 971 


3 


31939. 95 


0. 02 


a 4F,H— 66981^3^ 




3130. 624 


2 


31933. 29 


0. 16 


a 'll,y—u 'RIa 




3132. 284 


15/i 


31916. 36 


0. 06 


a R^xA — '^' ^^^^^H 


6, 76 


3132. 789 


10 


31911. 22 


0. 02 


a '\l:w—n m?,^ 


() 


3134. 922 


4h 


31889. 51 


0. 01 


a nhur-x ^DSv^ 




3135. 188 


2 


31886. 80 


0. 06 


z «P!.y— ^• <'Do,.^ 


76? 


3136. 958 


10 


31868. 82 


0. 22 


a'F,u—ii ^P24 


4 


3138. 222 


5 


31855. 98 


0. 04 


a 'D2v,—w 'PhA 




3141. 555 


1 


31822. 18 


-0. 13 


z H'hA—e ^D,.^ 




3141. 821 


5 


31819. 49 


0. 03 


a 'Boy—w 'FIa 




3142. 401 


1 


31813. 61 


/-(). 02 
1 0. 03 


a R^vA — u ^'^hA 
z "PPn/— e 'DvA 
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3142. 669 


20w 


31810. 90 


0. 05 


a 'T>zy,—x 4D§^ 


6,76 


3144 119 


1 


31776. 23 


-0. 04 


a 'Yzy—u 4Fl^ 




3144. 222 


1 


31795. 19 


0. 15 


a 4F2>^— 669101^ 




3144. 872 


3/i 


31788. 62 


0.01 


Z "^Vly—i 6Di^ 




3145. 458 


2h 


31782. 69 


0. 06 


z 'V\y—e ^T>2y, 




3145, 727 


Ih 


31779. 98 


0. 10 


Z 'V%y—i 6DiH 




3146. 324 


6h 


31773. 95 


0. 05 


Z 'Vly,—e ^T>2y, 




3148. 182 


200h 


31755. 20 


0. 03 


z '^ly—f «S3K 


4 


3148. 857 


8 


31748. 39 


-0. 04 


a ^Hei^ — V ^Qly^ 


4 


3149. 529 


6/i 


31741. 62 


-0. 06 


a 'Y^y—U 'Yly, 




3149. 928 


5 


31737. 60 


-0. 08 


a 'Biy,—w 'F°oH 


4 


3150. 616 


2 


31730. 67 


-0.04 


a 'T>2y,—x ^D?^ 




3150. 800 


1 


31728. 81 


0. 00 


a 'Y,y—u 4F?^ 




3151. 415 


lO/i 


31722. 62 


-0. 04 


a ''F^y.—u ^Y?2y, 




3152. 248 


5 


31714. 24 


-0. 02 


a m,y—v miy. 


6,76 


3152. 517 


Aliw 


31711. 53 


0. 06 


Z 'F\y—i ^T>2y, 




3153. 393 


IRw 


31702. 72 


-0. 02 


z 6P§K.— ^- 6D2^ 




3155. 094 


1 


31685. 63 


0. 01 


a 'Biy,—w ^F?2y, 




3155. 781 


10 


31678. 73 


-0. 01 


a 'Y:y^—u 4Ff^ 


6,76 


3156. 245 


2h 


31674. 07 


0. 04 


Z ^Y\y—e 4D3H 




3156. 392 


Ih 


31672. 60 


0. 01 


a 'F^y—U ^Yly^ 




3157. 658 


3h 


31659. 90 


0. 07 


2 ""^ly^—e 'V^w. 




3157. 811 


3 


31658. 37 


-0. 03 


a 'n.y^—V ^Gly, 




3158. 723 


10 


31649. 12 


-0.02 


a 4Di^ — w 4P|^ 


6 


3159. 825 


4 


31638. 19 


-0. 14 


a 'BoH—w ^F°oy, 




3159. 952 


20 


31636. 92 


-0.05 


a ^Dsi^ — X ^D°2y^ 


6,76 


3160. 155 


6 


31634. 89 


-0. 01 


a ^Y^y^ IL ^Gly^ 


4 


3161. 050 


200h 


31625. 93 


-0.06 


^ 'P3H— f 'S3H 


6 


3162. 210 


Ih 


31614. 33 


-0. 10 


b 'B^y—y 2F§^ 




3163. 365 


1 


31602. 79 


0. 01 


am,y,—vmiy. 




3163. 534 


1 


31601. 10 


-0. 3 


« ^Gsy^—U 6F° 




3165. 253 


1 


31583. 94 


0.02 


a 'Y,y—U 'Gly^ 




3166. 827 


lOh 


31568. 24 


0. 08 


Z 6P§^— i 6D3>^ 




3167. 153 


2 


31564. 99 


-0.03 


a ^U^y^—v ^GIh 




3167. 619 


3 


31560. 35 


-0.04 


a ^Dij^ — X ^Dly^ 




3167. 827 


8h 


31558. 28 


-0.04 


a 'B-iy.—x 4D§^ 


5 


3167. 935 


1 


31557. 20 


-0. 06 


b 'Fiy,—U 2Fl^ 




3168. 254 


4h 


31554. 02 


0.06 


Z ^P3K2— ^ ^P>3,^ 




3168. 680 


2 


31549. 78 


-0.01 


a ^Voxi — w 4Pj^ 




3169. 356 


4 


31543. 06 


0. 04 


a m,y—V m%y. 


6,7 


3170. 427 


4 


31532. 40 


-0. 04 


a 4H43^ — V ^^m 




3173. 845 


3 


31498. 44 


-0. 09 


b'V^y.—w'^Y^ly, 




3174. 746 


20Hw 


31489. 50 


-0. 10 


a 4Fij^— 666541^ 




3175. 355 


M 


31483. 47 


-0. 03 


h ^V,y,—W 2D?K. 




3175. 576 


12 


31481. 28 


0.03 


a ^Fsi^ — u ^Gfly^ 


4 


3175. 713 


10 


31479. 91 


0.06 


a 'Y.y.—u ^H^H 




3177. 044 


10 


31466. 72 


0.07 


a 4DiH— ^ 'I>2^ 


5 


3177. 616 


5 


31461. 06 


0. 02 


a ''Dqi^ — X ^Dfi^ 


5 


3178. 501 


200 


31452. 30 


0.04 


z ^P V— / 'SsM 


4 


3178. 730 


2 


31450. 03 


-0. 10 


a ^HsH — V ^Gly^ 










24 







Table 


1. Mn I- 


-Classified lines — Continued 




1 


2 


3 


4 


5 


6 


X 


Int. 


a 


o — c 


Term designation 


Zeeman 
type 


A 




K 


K 






Air 












3181. 269 


1 


31424. 94 


0. 03 


a 4H4H— 657681^ 




3181. 990 


1 


31417. 82 


0. 12 


a^V4y,— ll ^Hiy, 




3182. 498 


2 


31412. 90 


0. 00 


a ^Fzy, — U *GhA 




3185. 096 


lOh 


313S7. 18 


— 0. 02 


Z ^P?,y—i H\y, 




3186. 507 


Ih 


31373. 28 


0. 03 


b ^}hy~z mn 




3187. 213 


2 


31366. 33 


0.00 


^ ^^hy—y ^Gly 




3189. 959 


15 


31339. 33 


0. 04 


a ^l^y—U K^y 


4 


3192. 242 


10 


31315. 11 


0.08 


a *l\y, U *llly 




3193. 788 


1 


31301. 76 


0. 01 


b '\)xy—Z 2Fl^ 




3194. 663 


Ih 


31293. 19 


0. 09 


a ^Yzy—xi 4H§H 




3194. 855 


Ih 


31291. 31 


-0. 06 


b '\\y—Z 2F§H 




3195. 988 


2 


31280. 22 


0. 01 


« ^^iy—^ ^G2H 




3201. 113 


10 


31230. 14 


0. 00 


a n^i^— U ^(^\y 


5 


3202. 205 


4 


31219. 49 


0. 00 


a n^2H—u 4H§^ 




3203. 131 


4 


31210. 47 


0. 07 


a 'F,y—u 2F§^ 




3206. 910 


80 


31173. 69 


-0. 01 


a ^T>4y—y n^^sy 


5 


3211. 270 


Ah 


31131. 36 


0. 23 


b 'B,y—W ^G°4y 




3212. 887 


200 


31115.70 


-0. 02 


a 'T>,y—y «F5^ 


6 


3216. 947 


lOOr 


31076. 42 


0. 00 


a '^2y—z '?\y 


5 


3224. 758 


150R 


31001. 15 


0. 00 


a <'82K— 2 '^2y 


6 


3226. 048 


100 


30988. 76 


-0. 15 


a '^T>,u—y 'Fly 


5 


3227. 039 


2 


30979. 24 


-0. 02 


a 'Fw—^^ '''^^m 




3228. 092 


lOOOR 


30969. 14 


0. 00 


a «D4K,— ^ 'Fly 


4 


3230. 231 


10 


30948. 64 


0. 03 


a 'F,y—V 'Qly 




3230. 716 


500R 


30943. 98 


-0. 01 


a '^D'^y—y n^y 


5 


3233. 939 


1 


[30913. 12 


0. 04 


Z n'hA—h «Do3^ 




3233. 997 


200TT 


30912. 67 


0. 09 


z 'Fhx~h «D,3^ 




3234. 112 


1 


[30911. 46 


-0. 02 


Z H'\y—h 'B.y, 




3234. 737 


4 


30905. 53 


0. 03 


a ^Fi^y — w 2D 21^ 


4 


3234. 912 


lO/i 


30903. 82 


-0. 03 


z 'F?>y—h 6DiH 




3235. 025 


200//, 


30902. 74 


— 0. 01 


z 'Ply—h 'B^y 


P-B 


3235. 307 


300/?, 


30900. 05 


0. 00 


Z 'P?>y—h ^B,y 


P-B 


3236. 515 


5// 


30SS8. 55 


0. 00 


Z 'Ff,y—h 'D2y 




3236. 778 


1000 


3088(). 04 


f 0. 03 
1 0. 19 


a 'B,y—y ^Fly 

{Z «P§H— /l «D3^) 


4 


3237. 019 


1 


30883. 74 


0. 03 


z 'Fm—f «S2H 




3237. 443 


50011^^ 


30879. 67 


0. 02 


Z 'Fly—h «D4H 


P-B 


3238. 720 


5 


30867. 51 


— 0. 04 


a 'F,y—V 'G\y 


4 


3240. 408 


150 


30851. 52 


0. 01 


a 'D,y—y «Dl3^ 


6, 7b 


3240. 613 


100 


30849. 49 


0. 03 


a 'D2^—y 'Fhy 


P-B 


3240. 882 


6 


30846. 93 


0. 01 


a ^F../,— w? ^D'iy 




3242. 139 


1 


30834. 97 


0. 00 


a n^^.K,— y 'Ghy 




3242. 463 


2h 


30831. 89 


0. 00 


a ■*F2!^ 2V ^F)2y 




3243. 777 


500 


30819. 40 


0. 01 


a 6D2H— /y '1^2H 


6 


3246. 153 


3 


30796. 84 


-0. 01 


a n^vA—^ '^hy 




3248. 512 


700r 


30774. 48 


0. 01 


a «D2H— ?y 'ny 


4 


3249. 894 


6 


30761. 40 


0. 04 


a ^F2y — V ^Gly 


P-B 


3251. 134 


150 


30749. 66 


0. 02 


a «Dm — y «F(^j^ 


5 


3252. 949 


5()0r 


30732. 50 


0. 00 


a «Dm— ?y «F?4 


6 


3254. 037 


100 


30722. 23 


0. 00 


a 'D,y—y «D§H 


4 


3255. 508 


5 


30708. 35 


0. 00 


a 'F,y—V 'Gly 


P-B 


3256. 137 


500r 


30702. 42 


-0. 01 


a 'DvA—y my 


4 


3258. 414 


400r 


30680. 96 


-0. 01 


a 'Doy—y '^y 


6 


3260. 238 


300r 


30663. 80 


-0. 03 


a ^DoH— 2/ ^F\y 


4 


3262. 333 


3 


30644. 10 


-0. 22 


a 'n,y~2V ^Fly 




3263. 037 


2 


30637. 49 


0. 01 


am,y~Vmiy 
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a 
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K 
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3264. 710 


300 


30621. 79 


-0. 01 


a ^T>zy^ — y 6D|^ 


4 


3267. 789 


80 


30592. 94 


-0. 06 


a4H63^— y 4Hg^ 


6, 76 


3268. 720 


70 


30584. 23 


0.03 


^ ^^2y,-~u ^D§^ 


4 


3270. 353 


60 


30568. 96 


-0. 05 


a 'Il,y~V 'Uly, 


6, 76 


3270. 781 


bh 


30564. 96 


0.01 


a ^U^y—w 2r§i^ 




3273. 016 


50 


30544. 09 


-0. 01 


a ^B.m — V ^H|i^ 


6, 76 


3278. 062 


15/i 


30497. 07 


0. 01 


a ^Hg^ — V 4H§i^ 




3278. 551 


100 


30492. 52 


0. 00 


a ^^3y,~y '^3H 


6, 76 


3279. 751 


5 


30481. 37 


0.01 


a^Hs^^— z;4Hg^ 




3280. 370 


5 


30475. 62 


-0. 01 


a 'Il4y~v 4Hl^ 




3280. 763 


100 


30471. 96 


-0. 03 


a ^DsK — y ^T)2H 




3281. 415 


1 


30465. 91 


-0. 23 


b 'B,y~W 4F5h 




3281. 532 


2 


30464. 82 


0.09 


a 'TL,y~v 4Hlj^ 




3285. 482 


Ih 


30428. 20 


0.02 


a^.y—Wmiy, 




3288. 548 


IH 


30399. 83 


-0. 11 


a ^Hg^ — w 2r^^ 




3288. 644 


2H 


30398. 94 


0. 01 


b ^Gsi^ — t ^Gl}^ 




3289. 106 


1 


30394. 67 


0. 03 


b 'Biy—W ^F?2y, 




3290, 969 


25 


30377. 46 


-0. 06 


a ^B,y—w 6P§^ 


4 


3294. 030 


U? 


30349. 24 


0. 11 


b 'Doy—W ^Fly 




3294. 934 


Ih 


30340.91 


-0.35 


b 'D2y~W 'Fly 




3295. 840 


20 


30332. 57 


-0. 03 


b 'G,y~t 'Gly 


6, 76 


3296. 025 


40 


30330. 88 


-0. 03 


a ^Bzy—w ^Fly 


4 


3296. 879 


150 


30323. 01 


0.01 


a 'B2y—y 6D§^ 


4 


3298. 228 


120 


30310.61 


-0. 01 


a 'F2y—y '^ly 


4 


3300. 943 


10 


30285. 68 


0. 14 


a 'F2y~v 'V\y 


6, 76 


3303. 280 


100 


30264. 25 


0. 09 


a '^iy~y '^m 


6 


3303. 681 


Ih 


30260. 58 


-0. 16 


b 'G,y—t 'Gly 




3304. 898 


\bh 


30249. 44 


-0. 13 


b 'F,y~U 'B?2y 




3306. 004 


2 


30239. 32 


0. 24 


a 'Fiy—V 'F\y 




3306. 998 


40 


30230. 23 


-0.08 


a 'Foy—lJ '^ly 


4 


3308. 065 


^h 


30220. 48 


-0. 10 


b 'F.y—U 'F)\y 


6 


3308. 778 


40 


30213. 97 


0. 02 


a ^Biy—W ^Fly 


6 


3309. 428 


2 


30208. 04 


0.04 


a ^F>2y — W ^F°2y 




3311. 586 


^hw 


30188. 35 


-0. 20 


b 'G,y~t 'Gly 




3311. 895 


100/ 


30185. 54 


0.03 


a 'B,y-~IJ ^B?2y 




3313. 050 


IH? 


30175. 01 


0. 07 


b 'G2y-~t 'Gly 




3313. 200 


50/iZ 


30173. 65 


-0.05 


2 ''^ly—g 'Di^ 


P-B 


3313. 458 


10/i 


30171. 30 


-0.04 


2 '^hf-g '^2y, 




3313. 560 


40/i 


30170. 36 


-0. 22 


^ '^iH~g '^oy. 


P-B 


3314. 146 


lOhl 


30165. 03 


0.06 


z 'Fly~g ^F},y 


P-B 


3314. 415 


50hl 


30162. 59 


-0.02 


Z '^m~g '^2H 


P-B 


3314. 889 


lOOhl 


30158. 27 


0. 23 


z '^2y~g 'F^,y, 


P-B 


3315. 343 


4.h 


30154. 14 


0. 00 


b 'G,y—t 'Gly 




3315. 975 


7hl 


30148. 40 


-0.01 


z '^hy—g 'F>2y, 




3316. 319 


20 


30145. 27 


-0. 01 


a 'Doy—w ^Fly 


4 


3316. 459 


mhi 


30144. 00 


0. 16 


z ^Fly — g sDsi^ 


P-B 


3317. 289 


200hl 


30136. 46 


0. 15 


^ 'PsK— ^ 'D43^ 


P-B 


3318. 874 


Ih 


30122. 08 


-0. 14 


6 'G,y—t 'Gly 




3319. 873 


3 


30113.00 


0. 22 


a 'F,y—V 'Fly 




3320. 692 


100 


30105. 57 


-0.05 


a 'Ff^y—W ^Fly 


6 


3322. 295 


6 


30091. 05 


0.01 


a ^F>iy — W ^Fly 




3323. 633 


6 


30078. 93 


0.00 


a 'Foy~v 'Fly 


4 


3330. 663 


100c 


30015. 45 


0. 31 


a ^F>2y — y ^F>ly 




3334. 557 


8 


29980. 40 


0. 10 


a 'F,y-~v 'Fly 


4 


3335. 039 


3 


29976. 06 


0.03 


b 'D2y~Z ^Dly 
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X 


Int. 


a 
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K 


K 






iAir 












3338. 002 


1 


29949. 46 


0. 16 


a'F.y—V^niy, 




3338. 288 


Ih 


29946. 90 


0. 05 


a ^¥-iy,-—w 2F.5^^ 




3338. 346 


2h 


29946. 37 


-0. 08 


a n\^~v ^V°oH 




3339. 126 


2h 


29939. 38 


-0. 03 


h n'2u~x n)?>y. 




3339. 486 


Ih 


29936. 15 


0. 05 


a «1)2K— ^ «P3H 




3342. 065 


4 


29913. 05 


0. 02 


a^HsK— x2H^>,. 




3343. 722 


60 


29S9S. 23 


0. 05 


a H)iy,—y <'J3?^ 




3345. 349 


50 


29SS3. ()S 


0. 00 


a ^nhy—y 'y^M 


4 


3345. 656 


2 


29880. 94 


0. 11 


a 'F,y—V 'Rf,y, 




3349. 494 


2 


29846.71 


0.08 


a'F,y—vmh.i 




3350. 409 


lOh 


29838. 56 


-0. 13 


bn\y~u^Du 


4 


3351. 423 


10 


29829. 53 


0. 02 


a H^oy — y <'l)ii^ 




3351. 650 


2()r 


29827. 4() 


0. 04 


aM);^.,^— /y 41 )§^ 


6, 7b 


3353. 054 


1 


29815.02 


0. 01 


a "I),)./,—// <'l)r,,^ 




3353. 328 


4/1 


29812. 58 


0. 04 


a ^Diy — y ^D^A 




3354. 135 


1/^ 


29805. 41 


0. 06 


a'F.2i4—v'my, 




3354. 183 


Ih 


29804. 98 


0. 13 


a^Hsi^— x2H|^ 




3355. 479 


10 


29793. 47 


0. 05 


hn\y-u^]nA 


6 


3356. 788 


1//, 


29781. 86 


0. 02 


a 4F;i4 — "-' "J''°'-2 




3359. 419 


20H 


29758. 53 


0. 18 


b ^r.,/— 63583P,^, iH 




3360. 681 


10 


29747. 36 


-0.08 


b'\),y—2n)?,y 


5 


3361. 054 


2 


29744. 06 


-0. 08 


a 2145.^—^ ^Gly 




3362. 535 


1 


29730. 96 


0. 15 


a 'B^y—y n^°oH 




3364. 188 


() 


29716. 35 


0. 08 


b 'Bn^'w 'D^oH 




3365. 137 


Sew 


29707. 97 


-0. 04 


a nu,^x miy? 




3365. 693 


3 


29703. 06 


0. 07 


a m^y—y 'FhA 




3366. 235 


10 


29698. 28 


-0. 05 


b 4?,,^— 63523^3^ 


6 


3368. 086 


1 


29()81. 9() 


-0. 08 


b ^D.,..,— 2 21)P,.. 




3368. 194 


7h 


29681. 00 


0. 02 


Z H'h^—h *'S2H 




3369. 188 


lO/i 


29672. 25 


0. 00 


Z ••'P?,^— /l «S2H 




3370. 813 


15/i 


29657. 95 


-0. 10 


Z '>F?,y—h ^S2y 




3372. 087 


15 


29646. 74 


0. 00 


a n^y—x 2GV, 


(i 


3375. 223 


3 


29619. 20 


0. 07 


a m,y—y ^F^y 




3376. 527 


6 


29607. 76 


-0. 07 


a n<\.x—x ^Gfiy 




3378. 871 


3 


29587. 22 


0. 02 


a ^D,.,,— x '-DSt. 




3380. 283 


5c 


29574. 86 


-0. 03 


a ^D.y—y 4D§^ 




3380. 444 


10c 


29573. 46 


0. 03 


a ^F>:iy — X ''D§3^ 




3380 817 


10 


29570. 19 


0. 03 


b 'n2y—W 'D\y 




3381. 981 


4c 


29560. 01 


0. 00 


a 4D23/— ?/ '^2A 




3382. 673 


3 


29553. 96 


-0. 03 


a 'B.^^y 'DhA 




3383. 585 


9h 


29546. 00 


- 0. 07 


b 4P2H— 63371^^^ 




3386. 863 


1 


29517. 40 


0. 04 


a 'Boy—y 'Fiy 




3389. 287 


2 


29496. 29 


0. 09 


a 2H5^ — w ^FLly 


6, lb 


3393. 843 


1 


29456. 70 


0. 04 


a m^y—w niiA 


6, 76 


3396. 367 


2/1 


29434. 81 


0. 05 


^ ^^^oA — '^ ^^^°iA 




3399. 878 


1 


29404. 41 


0. 08 


a Htsy U ^Fily 




3401. 578 


3 


29389. 72 


0. 03 


a 'D,y—y 'D?2y 




3402. 490 


2 


29381. 84 


/ 0. 04 
1-0. 11 


a 4 Dm — y ^Dg^ 
b 4P,v— J 2D!^ 




3406. 122 


1 


29350. 51 


-0. 17 


b 'G,y—{jCmUy. 




3407. 962 


20 


29334. 66 


— 0. 01 


a^B2y—x^D°2y,^A 


4 


3408. 188 


1 


29332. 72 


0. 07 


a «D,H— ?/ 'F?2y 




3409. 561 


3c 


29320. 91 


0. 01 


a 'F)2y—x fiD§>^ 




3410 345 


1 


29314. 17 


-0. 04 


6 'F2y—x 2F§^ 




3410. 800 


5 


29310. 26 


0. 01 


a 'Fi,y—y 2Hg^ 




3411. 816 


1 


29301. 53 


0. 00 


6 'F,y—X 2D53^ 
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a 
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K 
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3412. 543 


3hl 


29295. 29 


0.02 


a ^Fsy—t 'G?2y, 




3413. 815 


1 


29284. 37 


0. 05 


a ^T>Q^ — y ^Dly, 




3417. 158 


6 


29255. 73 


-0. 06 


b 'F2y,—y ^B°2M 




3418. 276 


15 


29246. 15 


0. 01 


h ^T>3H—w ''D?2y, 


5 


3420. 794 


50 


29224. 63 


-0. 03 


am^y^—w 4Hg^ 


6, lb 


3421. 491 


1 


29218. 67 


0. 06 


h 4G2M— 67008^^ 




3422. 418 


1 


29210. 76 


0. 08 


h ^G,y—V 2G|h 




3422. 826 


10 


29207. 28 


-0. 05 


a ^Hsj^ — w 4H l^ 


6, lb 


3423. 137 


2 


29204. 63 


0. 04 


a 'H^y—z 2H|h 


6 


3423. 841 


10 


29198. 62 


0. 01 


a ^B.5y,—y 2H§^ 




3424. 375 


5 


29194. 07 


-0. 02 


a ^YLr^y — w ^Hl^ 




3425. 929 


1 


29180. 82 


0.08 


h ^T>2y,—w 'Jy^y, 




3427. 865 


10 


29164. 34 


-0. 01 


a ^Biy, X ^Dgi^, ly. 




3427. 957 


3 


29163. 56 


-0. 02 


a 'T>iy,—x 6D6j^ 




3428. 782 


15 


29156. 55 


0.00 


b 'Boy—U 4P§^ 


6 


3429. 155 


4 


29153. 37 


0. 01 


b 'G,y—U 4G§M 




3429. 741 


2 


29148. 39 


0. 05 


b 'G,y—U miy^ 




3430. 428 


1 


29142. 56 


-0. 02 


b ^B,y—U ^F-oH 




3433. 025 


5h 


29120. 51 


0. 04 


b ^Pi^— 635835H. iH 




3433. 572 


50 


29115.87 


-0. 06 


b ^Dzy—V 4D§H 


6 


3433. 911 


1 


29113. 00 


-0. 02 


a ^'Rr,y^ — w 4Hg^ 




3434. 473 


2 


29108. 23 


-0. 05 


b 'B^y—v ^DtH 




3434. 823 


1 


29105. 27 


0. 04 


a 'B.,y—y miy^ 




3435. 193 


5 


29102. 13 


-0. 05 


b 'B,y—V 4DtH 


P-B 


3435. 254 


4 


29101. 62 


-0. 03 


b 'B,y—V 4D§H 


P-B 


3435. 375 


5 


29100. 59 


r-o. 12 

1 0. 04 


a ^Hiy^ — w ^H|i^ 
a 4H3>^— 63523^ 


6, lb 


3439. 579 


3 


29065. 02 


0. 02 


a 'Boy—x 6D!^ 




3439. 673 


3 


29064. 23 


0. 00 


a ^Doi^— X f'Dg^ 




3440. 044 


10 


29061. 10 


-0. 09 


b 'B2v,—v 4D?,^ 


6 


3440. 769 


1 


29054. 97 


-0. 12 


b 'Biy—V 'B?2y, 




3440. 907 


1 


29053. 79 


-0. 07 


b ^G2y^ — u ^F\y^ 




3441. 177 


2 


29051. 53 


-0. 02 


a^Yl^y^ — w 4H§^ 




3442. 756 


5 


29038. 20 


-0. 06 


a m,y—Z miy. 


6, lb 


3443. 657 


5/i 


29030. 60 


-0. 03 


a miy—63S7 4:ly, 




3444. 237 


2hc 


29025. 72 


-0. 26 


b 'F2y—W 6D§3^ 




3446. 519 


1 


29006. 50 


-0. 01 


b 'B,y—X 4F^H 




3446. 766 


2 


29004. 42 


0. 01 


b 'Boy—X 4F?H 




3446. 822 


5 


29003. 95 


-0.06 


a 'YL,y—y m^,y. 


6 


3448. 429 


Ih 


28990. 44 


0. 00 


b 'B,y—X ^FfH 




3449. 036 


1 


28985. 34 


0. 00 


b 'B-iy,—W 4D§^ 




3450. 607 


20 


28972. 14 


-0. 04 


a ^n^y—w 4H§^ 


6 


3450. 932 


Ih 


28969. 41 


-0. 14 


b 4G4>^— 66600§^ 




3451. 475 


7 


28964. 85 


0. 01 


b 'B2y—U 4P!j^ 


4 


3452. 201 


5 


28958. 76 


0. 02 


b 'B,y—U 4Pf^ 




3452. 440 


5w 


28956. 75 


0. 18 


a 'B,y—2l 6P§H 




3453. 426 


2h 


28948. 49 


0.01 


a 'B,y—y 8P§j.^ 




3453. 505 


2hw 


28947. 83 


-0. 06 


b 'G2y—V 2G§H 




3453. 861 


1 


28944. 84 


/-(). 04 
1-0. 04 


a 'liiy—z miy^ 
a 'n,y—x 2F§^ 




3454. 110 


2 


28942. 76 


-0. 22 


b 'G,y—U 'Gly, 




3454. 309 


1 


28941. 09 


-0. 02 


b 'B2y—X 4FiH 
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3454. 926 


8 


28935. 92 


f 0. 08 
1-0. 10 


b n\4— 7r «DS3^ 
b ^D,^— X 4F.§^ 




3455. 045 


8 


28934. 92 


-0. 09 


b 'B,^—X '¥?2y. 




3456. 268 


1 


28924. 69 


0. 05 


a 'H3H— ?/ m%y, 




3456. 850 


1 


28919. 81 


-0. 13 


b ^D.^— u) 4D?3^^ 




3458. 246 


2h 


28908. 14 


-0.05 


b 4?!^— 63371 5^ 




3458. 842 


5 


28903. 16 


- 0. 07 


b 'Jy,y—X 4F|h 




3462. 755 


10 


28870. 50 


-0. 12 


b 'B2y—x 'Y!,y, 


P-B 


3463. 356 


3 


28865. 49 


- 0. 02 


a ^H;?!.^ X 2F§!^ 




3463. 657 


15 


28862. 98 


0. 03 


b 4G:54— 666()()§j^ 


6 


3470. 013 


15 


28810. 12 


-0. 12 


b 4 G.K— 666001./, 


76? 


3472. 986 


1 


28785. 45 


0. 05 


b ^G,.,.— ?/ 4G|^ 




3475. 776 


20 


28762. 35 


— 0. 04 


/; 4D:u — // M>P>4 


4 


3478. 645 


2hl 


28738. 63 


/ 0. 05 
1-0. 02 


b 4Po>.^— 63583f>^ 

a 2l5^ V ^Gly^ 




3480. 609 


5h 


28722. 41 


0. 14 


a ^Psv^— 559235^^ 




3481. 053 


1 


28718. 75 


-0. 02 


a 'D,y—y «P.V, 




3481. 342 


2 


28716. 36 


- 0. 07 


a ^Ihy—x n^hA 




3483. 084 


20 


28702. 00 


0. 02 


a '^T^Ay—z ^D.^.^ 




3483. 689 


6 


28697. 02 


0. 03 


b ^-D^y—u n^2M 




3484. 355 


2 


28691. 54 


0. 06 


a 2G4.X— ?; 2IIHh 




3485. 724 


2h 


28680. 27 


-0. 15 


z 'ny—e «D33^ 




3486. 239 


2h 


28676. 03 


0. 22 


a ^PiH— 559235H 




3487. 658 


1 


286()4. 36 


0. 02 


b 'Goy^u ^G§^ 




3488. 309 


5 


28659. 01 


0. 08 


a '-D.y—z ^my 




3491. 548 


1 


28632. 43 


0. 06 


a «D2H z '^\y 




3492. 786 


1 


28622. 28 


0. ()() 


a ni,y—v ^Gly 




3493. 352 


1 


28617. 64 


0. 00 


a n\,y—v 2G§H 




3494. 861 


2h 


28605. 29 


0. 03 


b 'G2y—U ^G^4 




3503. 727 


2 


28532. 91 


0. 13 


a «Do./— 2 '»Dr,>^ 




3504. 085 


2h 


28529. 99 


0. 07 


a 'T)2yr-y «P§h 




3505. 408 


1 


28519. 22 


0. 07 


a ^¥vA — w ^Hg^ 




3505. 863 


2 


28515. 52 


0. 11 


a '-D.y—z ^D?^ 




3507. 158 


2h 


28504. 99 


0. 06 


a ^Y'iy — 6354631^ 




3507. 538 


3h 


28501. 90 


-0. 01 


z n^ly—e «D4H 




3509. 067 


3 


28489. 48 


0. 07 


a 6D24— z 'D2M 




3509. 168 


1 


28488. 66 


- 0. 02 


b 'G,y—V 'Gly, 




3511. 188 


4 


28472. 28 


0.01 


a 6D3>^— z '\^ly 




3511. 831 


20 


28467. 06 


-0. 01 


b ^G^A — V ^Gly 


6, 7 


3514. 330 


1 


28446. 82 


0. 08 


a ^Dqi.^ — z ^D?^ 




3515. 690 


3h 


28435. 82 


-0. 01 


a 4F4>^— 633741^ 




3516. 053 


2 


28432. 88 


-0.02 


a ^G,y—v m\y 




3518. 989 


2h 


28409. 16 


f-O. 05 
1 0. 03 


a^F4H— ?.'2H|^ 

a 4])i^ — U ^V?2y 




3523. 530 


3 


28372. 54 


0. 09 


aH)^y~znny 




3525. 212 


Ih 


28359. 01 


-0. 16 


b 'G.y—u n^ly 




3526. 322 


1 


28350. 09 


/ 0. 01 
1 0. 01 






3526. 492 


1 


28348. 72 


0. 15 


b ^G,y—Q57(jShA 




3529. 534 


1 


28324. 29 


0. 03 


b ^F,y~W <^Dly, 




3531. 836 


1600 


28305. 82 


-0. 05 


z ^P2A—e «D3^ 


P-B 


3531. 998 


1800 


28304. 53 


-0. 04 


z 'F°2y~e «D2H 


P-B 


3532. 110 


2000 


28303. 63 


0. 00 


z n^^^e 8D1H 


P-B 


3535. 297 


10 


28278. 11 


-0. 19 


b 'G.^^v ^GIh 


6, 76 


3538. 002 


5 


28256. 50 


-0. 19 


b ^G,y—V ^GlK 




3539. 371 


2 


28245. 57 


-0. 15 


6 'G,y—V 4G§H 




3541. 234 


1 


28230. 70 


0. 00 


b ^G2y—u ^F?2y 




3547. 794 


4000 


28178. 51 


0. 00 


z ^Fly~e «D4H 


P-B 


3548. 022 


3000 


28176. 69 


0. 00 


z ^Fly—e 8D3>^ 


P-B 
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3548. 182 


1000 


28175. 43 


0.04 


z «Pk— c 'T>2y, 


P-B 


3552. 757 


10 


28139. 14 


0. 02 


b ^G^}^ — V *Gs^ 




3552. 901 


4 


28138. 00 


-0. 19 


h 'Gi^~Q576Sly, 




3553. 121 


1 


28136. 26 


0.08 


b Khn—v 'G?2y, 




3555. 066 


2 


28120. 87 


0. 21 


a 'Fiy~iv 4PIh 




3559. 373 


2 


28086. 84 


0. 03 


a 'F,y—w 4P?^ 




3559. 434 


2 


28086. 36 


-0. 05 


6 'G2y,~V 'Gly, 




3559. 808 


10 


28083. 41 


-0. 06 


b ^G'lvr-v ^Gly^ 




3561. 736 


1 


28068. 21 


-0. 01 


a ^Yw~v 2G§^ 




3566. 330 


1 


28032. 05 


0. 14 


a^V,y—X^i:>\y, 




3566. 731 


3 


28028. 91 


-0. 01 


a 2H4^— ?^ 2F§^ 




3569. 494 


6000 


28007. 21 


0.00 


Z^Vly—e^'D.y, 


P-B 


3569. 804 


3000 


28004. 78 


0. 00 


z 'Fiy~e n:>,y. 


P-B 


3570. 028 


1000 


28003. 02 


0.06 


z ^\^\yr-e «D3H 


P-B 


3572. 354 


1 


27984. 79 


0. 16 


a 4P2^— x^D^^ 




3575. 356 


1 


27961. 29 


-0. 03 


a 2F3^^ — V 2G|v2 




3575. 967 


4H 


27956. 51 


0. 00 


^'PfH— /^DoK. 




3576. 073 


8H 


27955. 68 


-0.01 


Z^V\y~j^Xy,y, 




3576. 303 


4H 


27953. 89 


-0. 01 


z '^V\y—i «Do^ 




3577. 187 


2H 


27946. 98 


0. 02 


.ep^K— /«Di^ 




3577. 416 


5H 


27945. 19 


0. 02 


z ^Pk— / '^w. 




3577. 870 


2000 


27941. 64 


0. 01 


a ^\)^y^ — X ^Vly^ 


4 


3578. 285 


3 


27938. 40 


0. 23 


a 'Fiy—x ^V>\y, 




3579. 637 


8 


27927. 85 


-0.31 


Z *^P3K— / '"^m 




3580. 112 


40HZ 


27924. 14 


0. 00 


^ '^ly—i '^^y. 




3581. 545 


511w 


27912.97 


0. 20 


a '*F4^ — W ^V)\y^ 




3582. 425 


20c 


27906. 11 


0. 13 


a'F2y~X^Dly, 


4 


3583. 187 


2 


27900. 18 


-0.04 


a ^U^y, V ^Gly, 




3583. 675 


40 


27896. 38 


-0. 07 


a 'B2y,~X ^F\y, 


4 


3585. 966 


1 


27878. 56 


-0. 05 


a 2H5>^— z; ^Gly, 




3586. 540 


lOOO/i 


27874. 10 


-0. 01 


a 'D,y—x ePi^ 


4 


3590. 664 


2 


27842. 09 


0.05 


b ^Gsi^ — w ^Gly^ 




3591. 806 


15 


27833. 23 


-0. 03 


a 4D,^— X ^Pgj^ 


4 


3592. 556 


1 


27827. 42 


-0.02 


b 'G^y—v 2F§^, 




3595. 110 


500A 


27807. 65 


0. 00 


a 6D2y,— a: ^F\y, 


4 


3597. 560 


1 


27788. 72 


-0. 02 


a 2H4^— z; 'Gly, 




3599. 504 


4Hw; 


27773. 71 


0. 02 


a^ll^y,~y 21 g^ 




3601. 268 


20 


27760. 11 


0.00 


a2H5>^— 65768|>^ 


4 


3601. 772 


20c 


27756. 22 


0.01 


a 'D^y—x ^F?2y, 


6 


3604. 670 


15c 


27733. 91 


0.00 


a ^Doy,—x ^PhA 


6 


3605. 683 


20 


27726. 12 


-0.01 


a 'B.^^x ^FlA 


6 


3606. 489 


2H 


27719. 92 


-0.04 


a ^F^^^-w 6DS^ 




3606. 702 


IH 


27718. 28 


0. 00 


a ^DsH— a: 'Fly, 




3607. 530 


1000 


27711.92 


0.00 


a ^B,y~X 6P§^ 


6 


3608. 485 


1000 


27704. 59 


0. 00 


a 6D2H— ^ 'P2>^ 


6 


3610. 298 


1000 


27690. 68 


-0. 01 


a 'D,y~x ePf^ 


6 


3612. 612 


2H 


27672. 94 


0. 29 


a 'F.y^—w 6Df^ 




3615. 375 


lOH 


27651. 78 


0.03 


a ^Hg^ — y 2F5^ 


5 


3618. 646 


2 


27626. 80 


0. 02 


a 'Doy~x 4P!^ 




3619. 272 


600 


27622. 02 


0.00 


a ^DoH — ^ 'F°iy, 


4 


3620. 751 


U 


27610. 73 


-0.04 


a 'FL,y~y 2F§^ 




3621. 483 


QRw 


27605. 15 


-0.01 


a 4H6H— 61744^^ 




3623. 783 


500h 


27587. 63 


0. 00 


a ^F^,y~x 'Fly, 


5 


3626. 299 


SRw 


27568. 49 


-0.06 


a ^B.5y, — y niy. 




3629. 738 


400/1 


27542. 38 


-0. 02 


a ^D2y,~x 'Fly, 


5 
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3635. 699 


10 


27497. 22 


0. 03 


a ^AY—v 2F§3^ 


4 


3636. 190 


2Hw; 


27493. 51 


-0. 01 


a ^H5H— 61744?^ 




3638. 032 


U 


27479. 59 


0. 09 


a 2F33^ — ?* ^I'Ih 




3639. 145 


5 


27471. 18 


0. 02 


a H^,y,—z 4F§^ 




3639. 580 


1 


27467. 90 


0. 14 


h 'G,y—V m\y. 




3640. 086 


15/i 


27464. 08 


f 0. 16 
I 0. 08 


a 'F,y—V ^¥ly. 




3641. 405 


30/i 


27454. 13 


0. 01 


a ^Yiy^ — V ^YIh 


6, 7b 


3643. 018 


3 


27441. 98 


— 0. 06 


a m^y, — // ^Gly^ 


5 


3646. 707 


3 


27414. 22 


-0. 07 


a «D33/,— 2 4Fs^ 




3648. 698 


6 


27399. 26 


-0. 03 


b 'G,y—v m^A 


6 


3652. 292 


3TI 


27372. 30 


-0. 08 


a ^Y2y,—v ^Yly^ 




3652. 510 


\h 


27370. m 


0. 04 


a ^Ay, — y "^GIa 




3653. 514 


2 


273()3. 14 


-0. 07 


a 'B2y—z ^YhA 




3653. 581 


2 


27362. 64 


-0. 03 


a 'll-sy—y ''Gly, 




3654. 291 


2h 


27357. 32 


-0. 28 


b ^Gay—w '^Yly, 




3655. 097 


3/i 


27351. 29 


/-(). 1() 
1 0. 2() 


a ^F:iH— y ^Fl4 
a ~Y;iA — '^ '^1''2)^ 




3657. 906 


20c 


27330. 29 


-0. 04 


a '^Hfii^ — w ^Gly^ 


5 


3660. 404 


100 


27311. 64 


0. 00 


b 'G,y—V m°,y. 


4 


3663. 135 


\h 


27291. 27 


0. 02 


a ^HsH— /y ^Gly, 




3663. 373 


2h 


27289. 50 


-0. 21 


b ^GAy—V 4H§^ 




2667. 714 


10 


27257. 21 


-(). 17 


b 4G4>^— ?; mhA 


6 


36()8. 201 


1 


27253. 59 


0. 01 


a m,y—w 2G|>^ 




36()8. 547 


\h 


27251. 02 


0. 02 


b 'G,y—W 2F^^ 




3669. 198 


4 


27246. 18 


-0. 07 


a ^D]!^ — z ^¥iy^ 




3669. 398 


15 


27244. 70 


-0. 07 


a 'D2y—z 4F^>^ 




3669. 837 


50 


27241. 44 


— 0. 01 


a 6D3K— 2 '^A 




3670. 505 


100 


27236. 48 


0. 01 


a ''DAy—z 4F|h 


6 


3672. 037 


1 


27225. 12 


— 0. 03 


a 'V,y—v ^YhA 




3672. 915 


1 


27218. 61 


-0. 08 


a ^r^y — w ^GIa 




3673. 515 


2 


27214. 16 


0. 00 


a 2F2H— u '^A 




3674. 514 


1 


27206. 76 


0. 02 


a 2F3^ — V *G°iA 




3675. 670 


loin 


27198. 21 


-0. 08 


b 'Goy—W 2F§H 




3676. 960 


80 


27188. 67 


-0. 24 


b 'GaA—V miy. 


4 


3677. 469 


1 


27184. 90 


-0. 05 


a mAA—w 2G§>^ 




3677. 716 


4/i 


27183. 08 


-0. 03 


6 'G,A—v m?,y. 




3678. 470 


3 


27177. 50 


-0. 08 


a ^Doy — z n^°m 




3680. 146 


20 


27165. 12 


— 0. 08 


b 'G,A—x 2G|h 


4 


3682. 090 


60 


27150. 79 


0. 01 


6 'G,y—V ni\y 


4 


2683. 363 


4 


27141. 40 


-0. 04 


a ^AA — '^ ^G\a 




3684. 522 


20 


27132. 87 


0. 00 


b 'D,y—V 'F?2A 


4 


3684. 866 


20/i 


27130. 33 


— 0. 07 


b 'G^A—V miy 




3685. 215 


15 


27127. 76 


-0. 05 


a ^D,y—z 'F?2A 




3685. 561 


7 


27125. 22 


-0. 09 


a mA^—w 'GIa 




3689. 097 


2 


27099. 22 


/ 0. 01 
1 0. 10 


a 2F3^— 65768|>^ 
a 'D,y—x «F5^ 


4 


3689. 989 


\h 


27092. 67 


0. 12 


b 'D2A—y 'S]a 




3690. 808 


10 


27086. 66 


-0. 01 


a ^QA—y ^^y. 




3690. 933 


5/i 


27085. 74 


/ (). 05 
l-O. 25 


a 2F2^ — u 2F?>^ 
6 ''Gsi^ — w ^F^2A 




3692. 187 


2h 


27076. 54 


-0. 02 


a 'Dsy~y ^¥?2A 




3692. 817 


40 


27071. 92 


-0. 01 


a ^'T>2A — 2 ^F§>^ 


4 


3693. 426 


4 


27067. 46 


— 0. 01 


b 'D2^A—V 'F2A 
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3693. 671 


100 


27065. 66 


0. 00 


a^K^y^—y 41 ?j^ 


4 


3694. 0561 
3694. 116/ 


20c 


/27062. 84 
127062. 40 


0.231 
-0.21/ 


a ^DsH— i/ ''Fsy, 


1 ^ 
IP-B 


3696. 093 


2h 


27047. 93 


-0.03 


a ^R^y^—iv ^G?2y, 




3696. 547 


imcw 


27044. 61 


-0.02 


a 'T>zy~y 'Fly, 


4 


3700. 147 


8 


27018. 29 


-0. 29 


h 'G,y—X 2G§3^ 




3700. 300 


15 


27017. 18 


0. 01 


a 'P2y—z ^S?^ 


4 


3701. 728 


80 


27006. 75 


-0. 01 


a 'B,y—Z 'Fly, 


4 


3706. 082 


150 


26975. 03 


0.00 


a 'H^y—y 'lly. 




3706. 663 


10 


26970. 80 


0.09 


a 'Piy—z ^S!^ 


6, 75 


3708. 148 


\h 


26960. 00 


-0.04 


a 'F2y, — y '^Fly, 




3708. 870 


3 


26954. 75 


-0.07 


h 'G,y—X 'Gly, 




3709. 656 


1 


26949. 04 


0. 00 


b 'Boy—V 'Fty, 




3709. 831 


3 


26947. 77 


0. 00 


a ^F-sy—v 2F§}^ 


6 


3710. 749 


8 


26941. 10 


-0. 07 


h 'D2y—V 'F\y, 


4 


3711. 349 


4 


26936. 75 


-0. 11 


a 'Foy^—z 4Sl^ 


4 


3711. 590 


6 


26935. 00 


-0.07 


b 'B^y—V 'F\y, 




3713. 789 


6/i 


26919. 05 


-0.01 


a 'F2y,—y ^Fly, 


4 


3714. 771 


1 


26911. 93 


-0.05 


b 'G',y—X ^Gly, 




3715. 046 


bh 


26909. 94 


-0.03 


a 'F,y~y 2F^H 


5 


3715. 525 


4 


26906. 47 


-0.24 


a 2151^— X 2H|^ 




3718. 129 


4 


26887. 63 


-0. 03 


a n,y—x mty. 




3718. 924 


100 


26881. 88 


0. 01 


a m,y—y 'Ity, 




3720. 908 


5 


26867. 55 


0. 02 


a 'FLiy,—y 'lly. 


6 


3722. 062 


1 


26859. 22 


-0. 05 


b 4G2H -^ ^Gly, 




3725. 548 


2 


26834. 08 


0. 01 


a 'B2i4—y 'Fly, 




3726. 949 


20 


26824. 00 


-0. 03 


a 'B.y—y 'F?2y, 


6 


3727. 986 


4 


26816. 54 


-0. 02 


b 'Boy—V 'F?,y, 


6 


3728. 894 


100c 


26810. 01 


-0. 07 


a 'B2y—y 'F?,y, 


4 


3729. 523 


2HZ 


26805. 48 


0. 14 


a 4F4.^— 617445H 




3729. 942 


3 


26802. 47 


-0. 12 


b 'T>,y—v 'F^oy, 




3731. 012 


10 


26794. 79 


-0. 06 


a 'B.Qy,—x 'Uly, 




3731. 938 


100 


26788. 14 


-0. 02 


a 'Flzy,—y 'lly. 


5 


3733. 643 


Ih 


26775. 91 


/ 0.09 
l-O. 01 


a 'Fiy,~y 2G|^ 

a 'B^y—Z 'FLly, 




3736. 909 


50 


26752. 53 


-0.07 


a 'Ray, — X 'FL°Qy, 


6,76 


3738. 014 


Ih 


26744. 60 


0.03 


a 'F^y—y 2G§3^ 




3741. 019 


10 


26723. 11 


-0.07 


a2H5^— z;4Hg3^ 




3742. 269 


IH 


26714. 19 


0.00 


a ^F2y~v ''Fly, 




3743. 525 


10 


26705. 23 


-0. 13 


a 'FL^y, — X 'FLiy, 




3744. 362 


2 


26699. 26 


-0. 09 


a 2H4>^ — V 'FLly, 




3746. 623 


40 


26683. 15 


-0.06 


a 'FL,y,~x 'FLiy, 


6,76 


3748. 021 


8/i 


26673. 19 


0.04 


a 'Fzy^—y ^Gly, 




3748. 332 


1 


26670. 98 


0. 02 


a 'F2^^—y 2G§3^ 




3748. 515 


7hl 


26669. 68 


/ 0.07 
I 0. 02 


a 'Fsy,~z 2F§^ 

b n,y,~v m.%y. 




3749. 353 


10 


26663. 71 


-0.04 


a 'B,y,~y 'F\y, 


6 


3750. 766 


60 


26653. 67 


-0.04 


a 'B,y,—y ^Fly, 


4 


3752. 554 


5 


26640. 97 


0.01 


a'Ji,^^x'FL°,y, 




3753. 303 


2h 


26635. 66 


0. 13 


a ^F^y,~w 2G§^ 




3753. 866 


8 


26631. 66 


-0.01 


b'G,y,—Xmiy, 




3754. 224 


51Lw 


26629. 12 


-0. 29 


z^Fly,—f'Doy, 
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3755. 385 


IH^ 


26620. 89 


0. 14 


Z^V?n^-f'T>iKi 




3756. 449 


5 


26613. 35 


0. 04 


a m,y~x m?,y^ 




3756. 643 


30 


26611. 98 


0. 00 


a ni^y^—xnUy^ 




3758.912 


Ah 


26595.91 


-0. 09 


a 'F,y—z 2F.^H 




3759. 354 


2h 


26592. 79 


0. 11 


a ^¥zy,-~w 2G|h 




3759. 775 


6 


26589. 81 


-0.02 


a'-eL.y—x^Kly, 




3761. 010 


5Rw 


26581. 08 


0. 20 


^'PoH—Z^l^OH 




3761. 629 


1 


26576. 70 


-0.04 


a ^Hs^— X 2G|^ 




3763. 372 


40 


26564. 40 


0.00 


a ^DoH—y *Fly^ 


5 


3763. 650 


2h 


26562. 43 


0. 02 


a 'F,y~z 2F2h 




3766.052 


lOH 


26545. 49 


0.01 


z'Fty,~f'D,y, 




3767. 695 


20 


26533. 92 


-0. 02 


a 'R-sy^—x ^H^H 




3767. 876 


2 


26532. 64 


0. 03 


a 4H33/,— x^Hl^ 




3768. 176 


10 


26530. 53 


0. 02 


a ^Fiy^—W ^Gly^ 




3770, 226 


IH? 


26516. 11 


-0. 15 


a 'D2y~z 4H§^ 




3771. 439 


15 


26507. 58 


0. 00 


b n,y,~X 21 g^ 


6, 76 


3772. 955 


lOH 


26496. 93 


-0. 02 


zn^^o^—fHhy. 




3773. 858 


10 


26490. 58 


0. 00 


b 2X5^— X 2Ig^ 


6, 76 


3774. 669 


20h 


26484. 89 


0. 07 


z ^F?,y~f ^Ihy, 




3776. 289 


2h 


26473. 53 


0. 11 


aKUy,—wmiy^ 




3776. 537 


40 


26471. 79 


0. 00 


a «D4^— 2 'F9,y^ 




3781. 192 


Ih 


26439. 20 


-0. 03 


a ^F:i^—w Kjfi^ 




3783. 297 


2 


26424. 49 


-0. 26 


b K},y~X m\y^ 




3784. 233 


1 


26417. 96 


-0.01 


a 'n,y~Z ^Gly, 




3785. 422 


30/t 


26409. 66 


0. 11 


Z^V\y—f^J^,y, 


4 


3786. 836 


3 


26399. 80 


-0. 03 


a n,y~z miy^ 


76 


3787. 446 


1 


26395. 55 


0. 03 


a m,y~z 2G§^ 




3789. 757 


Ih 


26379. 45 


-0. 19 


a M),^— t- «P?,^ 




3790. 214 


200/1 


26376. 27 


-0. 02 


a 'D,y—Z ^Fly, 


6 


3791. 081 


2h 


26370. 22 


0.03 


a ^F2y~w 2G§H 




3794. 497 


2 


26346. 50 


-0. 04 


a 'G,y,~w 2H|^ 




3799. 256 


60 


2()3 1 3. 50 


0. 00 


a '\hy,—z 'F?2^^ 


5 


3800. 551 


i)i)h 


26304. 53 


0. 06 


z'l'hA-f'^hn 


4 


3801. 901 


80 


26295. 19 


0.00 


a KUh—z K}ly, 


6, 76 


3802. 137 


1 


26293. 56 


-0. 04 


a nay^—w ^FLly^ 




3803. 073 


2 


26287. 09 


0. 02 


a ^F^y^—y ^U^^ 




3804. 021 


6 


26280. 54 


0. 01 


a ^GsH — z ^Gl^ 




3804. 752 


20c 


26275. 49 


-0. 01 


a ^Giy,-~Z ^Gly, 




3806. 715 


2000/t 


26261. 94 


0. 00 


a ^D,y~z «FgH 


4 


3806. 881 


10 


26260. 80 


-0.04 


a 'G,y—z 'G\y, 




3807. 203 


10 


26258. 58 


0.05 


a ^Gsy^—z ^Gti^ 




3808. 506 


10 


26249. 59 


0. 02 


a *G2H~z 4G§^ 




3809. 146 


5 


26245. 18 


0. 00 


a Kh}^—z *G^iy, 




3809. 485 


10 


26242. 85 


-0. 02 


a Hj.sv^ — z 4G§^ 




3809. 593 


500/t 


26242. 10 


0. 02 


a «D3H— 2 «F§^ 


6 


3810. 679 


40 


26234. 62 


0.03 


a ^G2H— 2 ^G?2y^ 




3811. 659 


6 


26227. 88 


-0.01 


a ^G'sy, — z ^G^2i4 




3813. 024 


1 


26218. 49 


0. 09 


a 'F^y,—v 4H|^ 




3816. 746 


100 


26192.92 


-0. 01 


a n)2y,—z n^\y. 


5, G 


3820. 081 


Ih 


26170.06 


0. 00 


a ^Fg.^ — y ^l%y^ 




3820. 903 


Ih 


26164. 42 


0. 14 


b^V^^^w^-Dly, 




3823. 508 


1500/i 


26146. 60 


0. 02 


a nh^^z «F|^ 


4 


3823. 891 


100/t 


26143.98 


0. 00 


a «D2|.^— ^ «F^>^ 


6,0 


3826. 617 


5h 


26125. 36 


0.00 


z ^V\y^~g 0S2H 




3826. 734 


Ih 


26124. 55 


0.02 


a n,yr~z 2Hg^ 
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3827. 890 


lOH 


26116. 67 


0. 04 


z 'V%^g 6S2H 




3829. 679 


100 


26104. 47 


0. 29 


a 'T^iy~z ^Yly, 


5, C 


3829. 986 


8/1 


26102. 38 


-0. 05 


Z ^Vly^ (J 6821^ 




3833. 865 


500 


26075. 97 


0.00 


a ^Diy~z ^Fly, 


6, C 


3834. 368 


1000 


26072. 55 


-0. 01 


a 6D2H— 2 'F|^ 


4 


3836. 908 


Ih 


26055. 29 


-0. 10 


b 4G2>^— :r 2D 5^ 




3838. 191 


2hl 


26046. 58 


-0.09 


a 2H5H— X 'Hlj^ 




3839. 779 


500h 


26035. 81 


0.30 


a 'Boy—z 6F§^ 


6, C 


3841. 074 


moh 


26027. 03 


0. 01 


a 'B,y—z 6F5^ 


4, C 


3843. 988 


500h 


26007. 30 


0. 00 


a 'B,y,—z 6Ff^ 


4, C 


3845. 009 


Ih 


26000. 40 


0. 13 


a ^Y,y—W 'Fly, 




3845. 795 


1 


25995. 08 


0.05 


a '¥,y—X 'K%y, 




3847. 234 


\h 


25985. 36 


-0. 03 


a ^¥2^- — V ^Il§^ 




3846. 046 


1 


25979. 88 


0. 28 


a 'F,y—x 2G§^ 




3850. 380 


Ih 


25964. 12 


0. 02 


a 'Y,y—iv 4F§H 




3852. 512 


Qh 


25949. 76 


-0.06 


a2G4K— 66981IH 




3853. 476 


30 


25943. 27 


— 0. 03 


h 'G,y--W m^y. 


4 


3854. 674 


1 


25935. 17 


— 0. 02 


a ^FLiy, — X 2H4^ 




3855. 114 


Ah 


25932. 24 


-0. 03 


b 'Fiy—Z 2DtH 




3856. 539 


50 


25922. 66 


0. 11 


a 'F2y, — y ^D§^ 


4 


3857. 280 


1 


25917. 68 


-0. 19 


b 'Giy,— Z miy. 




3857. 563 


Ih 


25915. 78 


f-O. 06 
1-0.06 


a 'F,y—x ^H|h 
a 'F,y—x ^-Gly, 




3857. 753 


1 


25914. 51 


0. 00 


a 4F3H— a: '^ly. 




3858. 749 


5 


25907. 82 


0. 15 


a 'F^y—y 'F>?2yi 




3859. 397 


1 


25903. 47 


0.03 


a 'G,y—x ^Fly, 




3860. 258 


3/1 


25897. 69 


0. 09 


a 'F^y,—W 'Fly, 




3862. 320 


l/i 


25883. 86 


0. 11 


a 'G^y, X ^Yly^ 




3865. 672 


20 


25861. 42 


0. 21 


a 'F,y—y 4D|h 




3866. 574 


2 


25855. 39 


0. 20 


a 'F,y—y 4D!h 




3868. 535 


1 


25842. 28 


0.05 


a 'F2y, — X 'Rly, 




3870. 822 


4 


25827. 01 


-0. 22 


b 'G,y—lV mhy. 




3871. 345 


IH 


25823. 52 


0. 00 


a m,y—U 'Fly, 




3871. 671 


6/1 


25821. 34 


0. 00 


a 'Foy,—y 'Dly, 




2871. 953 


2 


25819. 47 


0. 00 


« '^oy—y ^D6h 




3872. 127 


10 


25818. 31 


-0. 20 


b 'Gm — y ^K%y, 




3873. 200 


10 


25811. 16 


-0. 11 


b 'G^y—Z miy. 




3874. 743 


Ih 


25800. 87 


0. 15 


a 'F,y—z 2G§^? 




3876. 712 


3 


25787. 77 


-0. 05 


a 'F2y—w 'F%y, 




3878. 155 


5h 


25778. 18 


-0. 06 


a 2G3H— 67008^H 




3883. 249 


20 


25744. 36 


0. 10 


b ^1q}^ — z ^~K7H 


4 


3887. 380 


2 


25717. 00 


-0. 29 


b 'G,y—y 2H|j^ 




3888. 841 


7 


25707. 35 


-0. 04 


b 'G^y,—W 'FLly, 




3889. 461 


20 


25703. 25 


0. 00 


b n,y^—Z 2K§H 


5 


3891. 624 


5 


25688. 96 


-0 04 


a ^Hg^ — z H^A 




3892. 621 


15 


25682. 38 


0. 05 


a'F2^—x^F>°2y„iy, 




3893. 199 


1 


25678. 57 


-0. 04 


b 'F,y—W 'D-,y 




3894. 714 


60 


25668. 58 


0.02 


a 'F2y—x «D§K 


4 


3896. 339 


20 


25657. 87 


f-0. 29 
1-0.29 


b 'G,y—Z miy, 
b 'G,y—X ^F^y, 


4 


3896. 743 


2h 


25655. 21 


/-O. 10 
l-O. 09 


b 'F2y—V 'F>?2y, 
a 'F^y—w 'F?2y, 




3898. 368 


50c 


25644. 52 


-0. 13 


b 'F2y—V 'F>ly, 


4 
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3899. 336 


10 


25638. 15 


-0. 13 


h n^K— 2 2Dl^ 


4 


3899. 620 


30 


25636. 29 


0. 42 


a ^l\y,—x «Dl3^. 1^ 




3903. 525 


10 


25610. 64 


- 0. 05 


b 'G,y—!J 2H|h 




3904. 328 


20 


25605. 37 


-0. 15 


b 'G2y—w m^y, 


5 


3904. 852 


15 


25601. 94 


- 0. 08 


a n\,y—x 6Dfi,^ 


P-B 


3904. 967 


15 


25601. 18 


- 0. 07 


a 'Foy,—x *^D°oy, 


P-B 


3905. 237 


5h 


25599. 42 


- 0. 02 


a ^G,y—v 2GV, 


6, 76 


3907. 815 


1 


25582. 53 


-0. 10 


h 4G3H— 633191^ 




3909. 795 


3H 


25569. 57 


- 0. 03 


b 4D3K— 559232>^ 




3910. 222 


5H 


25566. 78 


0. 00 


Z ^PS^— i ^D,y, 




3911. 144 


2i)hw 


25560. 75 


- 0. 05 


Z 4P2K— ^ 'B'^y, 




3911. 425 


2()6- 


25558. 92 


- 0. 04 


b 'P2y—u ^PlK 


6, lb 


3912. 553 


1 


25551. 55 


-0. 01 


b^G,y—Xn^hy, 




3912. 754 


5 


25550. 24 


-0. 14 


h 'Foy—z 2.D!^ 


4 


3914. 210 


r^iwd 


25540. 73 


- 0. 38 


z 'ny—i 'T>oy, 




3916. 407 


6/1 


25526. 40 


0. 00 


b n^^y—w ^DhA 


6 


3916. 601 


lOHw 


25525. 14 


-0. 07 


z 'P\y—e 'DvA 




3918. 319 


6()r 


25513. 95 


f-O. 11 
1-0. 07 


b n\y—w ^D§H 


4 
4 


3919. 332 


3 


25507. 36 


-0. 16 


a 'G,y—v 2G§H? 


6, lb 


3920. 657 


1 


25498. 74 


-0. 11 


b ^G^y-x my. 




3921. 766 


'SOUw 


25491. 52 


0. 01 


z 'Fly—i «DiH 


P-B 


3922. 066 


lOH 


25489. 57 


-0. 07 


z 'Fy—i «D2H 


P-B 


3922. ()81 


40Hw 


25485. 58 


0. 05 


z 'F\y—e 'T>2A 




3923. 325 


30 


25481. 39 


-0. 03 


a '\l,y—x ^GlA 


4 


3924. 075 


40H 


25476. 52 


-0. 16 


z 'Vl,y—e ^Di^ 




3925. 912 


4 


25464. 60 


-0. 14 


b n\y—x q^§^ 


4 


3926. 476 


lOOHw 


25460. 95 


0. 02 


z n^y—e ^Ds^ 




3928. 314 


6 


25449. 03 


-0. 12 


a 2H5^ W ^Uly^ 


6 


3929. 248 


30Hw; 


25443. 02 


0. 04 


Z ^P(V— t '^lA 




3929. 662 


20 


25440. 30 


-0. 11 


a m,y—X 'Gly, 


4 


3931. 517 


10 


25428. 30 


-0. 01 


a m,y—z 2H|h 


6, lb 


3933. ()()6 


50H?i; 


25414. 42 


0. 05 


Z 'P\y—i ^B2A 




3935. 544 


10 


25402. 28 


-0. 10 


a m,y—x ^GIa 


6 


3936. 766 


30 


25394. 40 


-0. 03 


a ^ll:iy^ — X 4G^>^ 


5 


3937. 763 


10 


25387. 97 


-0. 07 


a '}hy—X 'GhA 


6 


3941. 951 


7 


253()0. 99 


-0.05 


a 'K.y—x 4G§H 




3942. 881 


ryOllwl 


25355. 01 


-0. 05 


z 'Fly—i «D3^ 


4 


3943. 719 


1 


25349. 63 


-0. 14 


b 'G^y—X 2F§H 




39^1. 977 


20 


25296. 66 


-0. 06 


b 'F^y—W 4D§^ 


6 


3962. 842 


100 


25291. 12 


0. 01 


b 'F^y—u 'F?2y, 


6 


3954. 579 


10 


25280. 01 


-0. 07 


a m,y—z miy^ 


6 


3955. 314 


1 


25275. 31 


0. 04 


a miy^—w 4H§3^ 




3958. 603 


Ih 


25254. 32 


-0. 03 


a 2H43^— 63374|>^ 




3959. 138 


1 


25250. 90 


0. 18 


e «S2K.— ^^654^1^ 




3962. 776 


1 


25227. 73 


0. 00 


a m,y—y miy. 




3972. 077 


1 


25168. 65 


/ 0. 05 
1 0. 05 


a m,ry—Z 2HSh 

a m,y—x m^ 




3975. 880 


40 


25144. 58 


0. 07 


b 'Foy—tO 'BtA 


4 


3977. 076 


50 


25137. 02 


0. 04 


b ^FiA—w 'B?2^ 


4 


3978. 781 


2h 


25126. 24 


0. 00 


a 'n,y—v 4D§H 




3980. 142 


10 


25117. 65 


0. 03 


a ^Gaa — u 2F§3^ 


4 
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3982. 164 


30 


25104. 90 


-0. 02 


h 'Fiy—U 'F^oH 




3982. 576 


100 


25102. 30 


0. 07 


« ^G2y,—y ^Fly, 


P-B 


3982. 900 


40 


25100. 26 


-0.02 


e 6S2H— 66504f>^ 




3984. 172 


20 


25092. 25 


0. 06 


a ^G2y, — y ^F^^ 




3985. 236 


100 


25085. 55 


0. 06 


a *Gzy,—y ^F°2y, 


P-B 


3986. 377 


2 


25078. 34 


0. 10 


a ^G2y,—y *¥l^ 




3986. 822 


200 


25075. 57 


0. 01 


a ^G^y^ — y *¥ly^ 


4 


3987. 092 


100 


25073. 87 


0. 02 


a 'G,y—y 'Yly, 


4 


3987. 455 


20 


25071. 59 


0. 05 


a 'G^y—y 4F§H 


P-B 


3988. 666 


8 


25063. 98 


-0. 01 


h 'V,y—V ^-Dly, 


P-B 


3989. 699 


1 


25057. 49 


-0. 04 


a ^B.2,y,—v ^T>ly^ 




3989. 952 


30 


25055. 90 


0. 03 


a 'G,y—y 'Yly, 


6 


3990. 737 


1 


25050. 97 


0. 04 


b 'Dzy—W 'F°2y, 




3991. 596 


20 


25045. 58 


0. 12 


b 'Boy—w 4Pg^ 




3993. 858 


6 


25031. 40 


-0. 09 


b 'Jyiy—lU ^F°oH 


P-B 


3995. 012 


Ih 


25024. 17 


0. 06 


b 'G^y^—W ^'D?2y? 




3996. 101 


5Hs 


25017. 34 


-0. 09 


b 'F^y—V 'Bly, 


4 


3997. 771 


Sh 


25006. 89 


-0.03 


a 'ri,y—x 4F|h 




3999. 573 


Ih 


24995. 63 


-0. 02 


a ^Uiy^—W 4D§^ 




4001. 190 


15 


24985. 52 


-0.01 


6 'D2y—W 'F?2y 


P-B 


4002. 169 


15 


24979. 42 


-0.01 


b ^Diy,—W 'F^2H 


P-B 


4002. 559 


1 


24976. 98 


0.05 


a ^Fiy^ — w ^D^y 




4003. 258 


2011/ 


24972. 63 


0. 05 


b 'G,y—v m^ 




4005. 775 


1 


24956. 93 


0.01 


b ^Boy,—W 'Fly 




4007. 041 


10 


24949. 04 


-0. 01 


b 'D2y—W 'Fly 


P-B 


4008. 022 


20 


24942. 94 


-0. 01 


b 'D,y-~W 'Fly 


P-B 


4011. 535 


30 


24921. 09 


0. 01 


b 'F,y—U ^Pf^ 


6 


4011. 913 


lOh 


24918. 75 


-0.05 


a 2G3K,— w "-Fly 


6 


4012. 761 


2 


24913. 48 


-0. 06 


a 'U,r.,—X 'Fly 




4016. 671 


5 


24889. 23 


0.05 


a 'F,y—Z niy 


4 


4018. 106 


1000/?, 


24880. 34 


-0. 01 


a ^F>4y~z 6D§^ 


4 


4018. 583 


2h 


24877. 39 


-0.05 


a '^G.y—V 'Gly 




4020. 072 


10 


24868. 17 


0. 00 


b 'B.y—X 'Bly 


5 


4021. 354 


2 


24860. 25 


-0.05 


b 'B2y—X 'Dly 




4022. 335 


2h 


24854. 18 


f-0. 02 
l-O. 04 


b 'B,y—X 'Bly 

a 2F33^— 63523^^ 




4023. 719 


1 


24845. 63 


0. 02 


a 'F^y—X 'G°sy 




4025. 938 


4 


24831. 94 


-0. 02 


b 'D^y—X 'B?2y 


5 


4026. 437 


80 


24828. 86 


0.00 


a 'Gsy—z 'Rly 


4 


4028. 595 


5H 


24815. 56 


-0. 01 


a 'G,y—Z 'Uly 


6 


4030. 755 


20000Rw; 


24802. 26 


0. 01 


a 'S2y—z ^Fly 


4 


4031. 791 


100 


24795. 89 


0. 01 


a 'Giy — z 'llly2 




4033. 068 


15000R?/; 


24788. 04 


-0.01 


a ^^2y—z '^F?2y 


6 


4033. 587 


4 


24784. 85 


0. 00 


a 'G^y Z '^ly 




4033. 652 


3 


24784. 45 


0.03 


a ^G2^ — z 'Kly 




4034. 485 


lOOOORu; 


24779. 33 


0.01 


a 'S2y—z ^Fly 


4 


4035. 729 


1000 


24771. 70 


-0.03 


a ^Bsy—Z ^D?2y 


4 


4036. 244 


4 


24768. 51 


-0. 22 


a 'Fiy—Z ^Fly 




4036. 562 


5 


24766. 58 


0.02 


b 'B2y,—x 'D°2y 




4037. 561 


5 


24760. 45 


-0.01 


b 'B,y—X 'Bly 




4038. 728 


20 


24753. 30 


-0. 01 


b 'B;y—X 'Dly 


6, 76 


4039. 250 


IBl 


24750. 10 


-0. 04 


b 'G^y—V 'F\y 




4040. 424 


2 


24742. 95 


0.01 


a 'F^y—X 'Gly 




4041. 357 


2000/i 


24737. 20 


0. 01 


a ^F>^y Z ^F>%y 


6, lb 


4043. 682 


Ih 


24722. 98 


-0. 05 


b 'F^y^—U 'Fly 




4045. 115 


50 


24714. 22 


0.02 


a 'F^y — x 'Gly 


4 



36 



Table 1. Mn i — Classified lines — Continued 



1 


2 


3 


4 


5 


6 


X 


Int. 


0- 


— c 


Term designation 


Zeeman 
typo 


A 




K 


K 






Air 












4045. 203 


50 


24713. 68 


-0.04 


a 'U,y—z q?^ 


4 


4046. 711 


Ih 


24704. 47 


-0.04 


a MI 61^ — z ^6'^ 




4046. 996 


3 


24702. 73 


0.01 


a 4F2^— a: K^,,, 


6 


4048. 747 


lOOO/i 


24692. 05 


0.00 


a «D2K-^ 'l)\y. 


4, C 


4048. 998 


40 


24690. 52 


-0.05 


a 'F^y~X 'Gly, 


4 


4049. 423 


Ih 


24687. 93 


0.02 


b 'D2y,~X ^Bl^ 




4050. 306 


1 


24682. 54 


-0. 09 


b 'Foy~V fDf^ 




4051. 255 


2h 


24676. 76 


-0.03 


a 'D2y~y 'FhA 




4052. 476 


50 


24669. 33 


0.00 


a ^F2y,—x 4G§3^ 


4 


4055. 215 


20 


24652. 67 


0.02 


a 'F,y~x 'Gly, 


5 


4055. 548 


1000/i 


24650. 64 


0.00 


a 'F>^y—z 6D§^ 


6, 76 


4057. 954 


lOOhl 


24636. 03 


0.00 


Z ^F\y~f «S2^ 


4 


4058. 936 


500 


24630. 06 


-0. 02 


a 6D,^— z «D5h 


4, C 


4059. 388 


I50hl 


24627. 32 


0. 02 


z 'Fl^f «82>, 


() 


4061. 737 


200hl 


24613. 09 


-0.01 


Z 'Fly~J 0S2^ 


4 


4063. 530 


400 


24602. 22 


0.01 


a 6D2>^ — z «D^^ 


6, 76 


4065. 083 


100 


24592. 82 


-0. 05 


a msy,~z qg^ 




4066. 235 


10 


24585. 86 


-0. 03 


a ^Gv^~v ^Fly, 


5 


4067. 238 


5 


24579. 79 


0.00 


a n,y~6l744.hA 




4068.011 


100 


24575. 10 


0.01 


a 'D.y^z «D!h 


6, 76 


4070. 280 


200 


24561. 42 


0. 01 


a nJoy,~z «D§^ 


6, 7C 


4070. 682 


2h 


24559. 00 


0.02 


a ^F3i^~w*T>^y, 




4071. 949 


1 


24551. 36 


-0. 03 


a '^^ly—y «F§^ 




4073. 976 


10 


24539. 14 


-0.05 


b n\y~u fPfH 


4 


4075. 251 


40/? 


24531. 46 


0.02 


a 'F,y~V n)ly. 


4 


4076. 708 


2 


24522. 70 


-0. 06 


a *ll4y,~z *lly. 




4079. 241 


500 


24507. 47 


r-o. 01 

l-O. 12 


a 'Jhy~z 6DSh 
a 'U.y—z qi^ 


5 


4079. 415 


500 


24506. 34 


-0. 08 


a n}oy,~z «D!^ 


4, G 


4082. 945 


()0() 


24485. 24 


-0.01 


a «Di^— 2 HHy, 


4, G 


4083. 634 


500 


24481. 11 


-0. 01 


a «D2H— 2 ^^m 


4 


4085. 480 


1 


24470. 04 


-0. 06 


a n^,y,~-x '^FhA 




4087. 073 


1 


24460. 51 


0. 00 


a 2F2H— io4H§^ 




4087. 617 


IH 


24457. 25 


-0. 07 


a '\hH~y «D^^ 




4088. 565 


6 


24451. 58 


-0. 02 


bn,A~wmiy^ 




4089. 941 


60 


24443. 36 


-0. 03 


a ^H33^ — Z ^l\y^ 


5 


4090. 618 


10 


24439. 31 


-0. 12 


a 'F^y,—V 'D?2y, 


4 


4090. 910 


3 


24437. 57 


0. 00 


bn,y~Wmiy^ 




4092. 388 


40/i 


24428. 74 


-0. 03 


a *F:iy^~v 4D§^ 


6 


4094. 070 


6 


24418. 70 


-0. 13 


a 'G,y,-~-v m^ 




4095. 052 


10 


24412. 85 


-0. 06 


a'F2y—v'Dty, 


4 


4095. 252 


30 


24411. 66 


-0. 02 


a 'Fs^^y n^ly. 


4 


4096. 676 


5 


24403. 17 


-0. 25 


b 'G,y~y 2F§^^ 




4099. 399 


8 


24386. 96 


-0. 11 


a 2G3H— ?^ 'F§3^ 


6 


4099. 899 


r,h 


24383. 99 


-0. 13 


a'^Fi.y^v^Fly, 




4102. 970 


30 


24365. 74 


-0.08 


a 4F23^— y ^i^2y. 


6 


4103. 463 


10 


24362. 81 


-0.03 


a'F,y~vn:f\y, 


P-H 


4103. 560 


5 


24362. 22 


-0. 09 


a ^Fiy^—V ^l)°oy. 


P-B 


4105. 365 


60c 


24351. 52 


-0. 01 


a ^Fiy,-—x ^F°sH 


5 


4107. 873 


10 


24336. 66 


-0.02 


a 2X53^ — '^ ^^ly^ 


4 


4110. 802 


30 


24319. 32 


- 0. 03 


a 'F-sy,~x 'F?2H 
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1 


2 


3 


4 


5 


6 


X 

■ 


Int. 


a 


o — c 


Term designation 


Zeeman 
type 


A 




K 


K 






Air 












4110.894 


60c 


24318. 77 


0.03 


a 'F,y~x 4F|^ 


6, 7 


4111. 416 


2 


24315. 68 


-0.07 


a 'F,y~v 4D§^ 




4113. 243 


30 


24304. 88 


r 0. 10 

1-0.08 


(a nQy,—w 4Ge^) 


4 


4113. 880 


20 


24301. 12 


-0.05 


a 'Y^y—X ^Y\y, 


5 


4114. 381 


25 


24298. 16 


-0.02 


a 4F3>^— t(;4D§^ 


6 


4114. 594 


lOHZ 


24296. 90 


0.08 


h 'G,y~lJ 2F§3^ 




4115.033 


Ih 


24294. 31 


0. 03 


h 'Gov~y ''Gly, 




4116. 598 


mi 


24285. 08 


-0. 01 


b 'G2v,~y ^F?2y, 


6, 7b 


4119. 010 


5 


24270. 85 


-0.08 


a 'Foy,-~x 4P5^ 




4122. 367 


20 


24251. 09 


-0. 01 


a 'F^y~x 4F?v^ 




4122. 757 


12 


24248. 80 


-0.06 


a 'F,y~x 'F^sH 




4123. 280 


15 


24245. 72 


-0. 02 


a 'F^y—x ^Fly, 




4123. 542 


20 


24244. 18 


0.07 


a n\y~x 4?!^ 




4125. 415 


Ih 


24233. 17 


-0.06 


a 4D2M — ^ ^^^iy2 




4125. 813 


8c 


24230. 83 


0.03 


a ^G\y, — w 2G4H 


6 


4126. 710 


Ih 


24225. 57 


0.25 


a 'B2y,—y «D§^ 




4126. 876 


1 


24224. 60 


0.03 


a 'F.y—w 4D§^ 




4127. 751 


1 


24219. 46 


0.06 


a ^Fi^—u 4Pf3^ 




4130. 256 


2h 


24204. 77 


f-O. 02 
1 0. 01 


a 2F2^— a- ^F?2y^ 




4131. Ill 


150 


24199. 76 


-0.03 


am,y~ym°,y^ 


6, 76 


4131. 449 


10 


24197. 78 


0. 13 


a 'F,y~x 'FhA 


6, 76 


4132. 282 


6 


24192. 90 


0. 13 


^ '^sy~f 'G,y, 


4 


4134. 619 


20 


24179. 23 


0. 06 


a^Foy—y'Dly, 


5 


4135. 034 


100 


24176. 80 


0. 02 


a'FL.y—ymiy^ 


6, 76 


4137. 266 


40 


24163. 76 


-0.04 


a n\y~x 4Pf^ 


4 


4141. 063 


100 


24141. 60 


-0. 02 


am,y~ym°,y^ 


6, 76 


4147. 529 


60 


24103. 97 


0. 10 


a^P2y.-~-x^F?2y 


6, 76 


4148. 796 


80 


24096. 61 


-0. 02 


a ^Rsy—y ^H§^ 


6, 76 


4149. 648 


Hi 


24091. 66 


-0.07 


a ^F,y~w «D§^ 




4150. 262 


1 


24088. 10 


-0.05 


am,.^—ymiy^ 




4151. 023 


lOhl 


24083. 68 


/ 0.28 
1-0. 22 


a m,y—y miy, 

h ^G4M— ?/ ^Gly, 




4151. 663 


3h 


24079. 97 


-0. 39 


b 'G,y—Z 2F§^ 




4152. 556 


1 


24074. 79 


-0.04 


a Kny—w 2G§i^ 




4154. 218 


1 


24065. 16 


0. 06 


b ^G-^y, — w '^Gli^ 




4154. 631 


2 


24062. 76 


-0. 15 


a q)m— w; epj^ 




4154. 726 


1 


24062. 22 


-0.03 


a m,y—y miy 




4155. 525 


40 


24057. 59 


0. 18 


a 'F,y—x 4P^H 


4 


4157. 019 


60 


24048. 94 


r-0. 03 
1 0.22 


b ^G-^y, W ^Gly 

b Khy, — y '^Gly,? 


6 


4158. 692 


8 


24039. 24 


-0.03 


a ^F,y—Z 2P§^ 


6 


4159. 957 


1 


24031. 96 


-0. 02 


Ci ^G^y W ^Gly 




4164. 979 


lOh 


24002. 96 


-0. 02 


a ^Foiy—Z ^Fly 


5 


4166. 208 


6 


23995. 90 


-0. 11 


b ^G2K — y ^Gsy 




4167. 197 


2h 


23990. 21 


-0. 03 


b 'G,y—Z 2F§H 




4169. 440 


Ih 


23977. 30 


0. 00 


b ^Giy — y 2G4i^ 




4175. 891 


2h 


23940. 26 


0.26 


a n:>,y—w 6P|3^ 




4176. 608 


100c 


23936. 15 


-0. 03 


a m,y—y ^Gty 


4 


4179. 875 


4h 


23917. 44 


-0.02 


a 'B2y—y 6Df^ 




4182. 254 


20Uw 


23903. 84 


-0. 03 


a ni,y—y niy 




4184. 956 


2h 


23888. 40 


-0. 14 


e «S3H— 63319§>^ 




4189. 990 


100 


23859. 70 


-0.02 


a ^B^y — y ^Gly 


4 
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1 


2 


3 


4 


5 


() 


X 


Int. 


a 


— c 


'rcrni designation 


Zeenian 
type 


A 




K 


K 






Air 












4190. 901 


Ih 


23854. 51 


-0. 21 


h K\v..r-w H;^,,^ 




4193. 745 


1 


23838. 34 


/-O. 08 

1-0.25 


a 41),,^— M;HM..i 




4199. 250 


Ih 


23807. 09 


-0. 13 


a 'n^y,—X ^\\\y. 




4201. 778 


60 


23792. 77 


-0.02 


a ^\lAy,—y ^i^ly. 


4 


4202. 612 


1 


23788. 05 


0.00 


a 2G)i., — V flUi, 




4203. 113 


3 


23785. 21 


0. 14 


a 2l5^^ — X ^WhA 




4207. 956 


Ihl 


23757. 84 


-0.08 


a Kny — '^ ~^^hA 




4209. 677 


2 


23748. 12 


0.00 


b 'Gv^,~w 'Gly 




4209. 864 


Ih 


23747. 07 


-0.07 


a '\hw~y 'y^iH 




4210. 519 


2h 


23743. 37 


-0.01 


b Khn—w 'G^A 




4211.753 


50 


23736. 42 


-0.04 


a ni:i^—ij ^Gh^ 


5 


4211. 942 


lorn 


23735. 35 


0. OL 


a 21153^— 6174413^ 




4212. 443 


8 


23732. 53 


-0. 11 


a ^Diy—y ^^B°oH 




4215. 842 


1 


23713. 40 


-0.02 


a *llvA—y^^sy, 




4217. 186 


Ih 


23705. 84 


0.02 


a nUy—y 2G|k. 




4218. 405 


5llw 


23()98. 99 


0. 10 


a m,y—y niA 




4220. 610 


50cw 


23686. 61 


-0.06 


b 'P2A—y '^iH 


4 


4221. 562 


9h 


23681. 27 


-0.03 


b Hl2j^ — w ^G'ZA 




4224. 336 


5 


23665. 72 


-0.04 


a Hhy^—y 2G§^ 




4225. 080 


2 


23661. 55 


-0.04 


b 'Fo..^—v 'F?2A 




4225. 785 


1 


23()57. 60 


- 0. 10 


a -(hi., — V ^11 hA 




4230. 144 


10 


23633. 22 


0.07 


«'i)o4— /y*'l).i^ 




4235. 154 


400 


23605. 27 


-0.04 


aHhy—y^PlA 


4 


4235. 300 


800 


23604. 45 


-0.01 


a^lhy—y'FhA 


4 


4237. 104 


2I[ 


23594. 41 


0.07 


a 2II44 — y -Gii^ 




4239. 737 


200 


23579. 75 


-0.02 


a ^1),..,— 7/ q^5..i 


4 


4247. 689 


1 


23535. 61 


-0.03 


bKhA~-^'^UA 




4250. 722 


Ih 


23518. 82 


0.09 


b ^Gs'.^ — w ^Flt^ 




4251. 345 


2hw 


23515. 37 


0.09 


b n,,^—u m°,A 




4257. 669 


200 


23480. 44 


0.02 


a'\\A—y'PoA 


6 


4258. 369 


7 


23476. 58 


-0.06 


aHhy—w'GlA 




4259. 349 


10 


23471. 18 


-0.06 


b 'G,A—x 'IUa 


4 


4261. 301 


30 


23460. 43 


-0.08 


a n\r,K,,—w ^Gl^ 


6 


4265. 928 


400 


23434. 99 


0.00 


a 'HiK.— V 'P!h 




4271. 282 


2 


23405. 61 


0. 19 


a -F34 — // -¥'2 A 




4278. 676 


20 


23365. 16 


0.00 


a 21141^ — w ^G4i^ 


6 


4279. 545 


811 


23360. 42 


0.00 


a 21 1 1^ — w ^GsA 




4281. 100 


500 


23351. 93 


0.00 


a ^D,,^^— |/4po^ 


6 


4284. 083 


100 


23335. 67 


0. 03 


a n),u—y 'F\a 


5 


4290. Ill 


10 


23302. 89 


-0.22 


b 'GiA—X^lA 


4 


4300. 194 


20 


23248. 25 


0.00 


b 'G,A—z K\%A 


5 


4305. 670 


10 


23218. 68 


0.02 


b ^Gx-iA — X ^UIa 




4305. 985 


4 


23216. 98 


r-o. 09 

1 0. 13 


a 2115,,^ — y ^Ha 
a 'hhy—y niA 




4308. 633 


1 


23202. 71 


-0.02 


a -\\r,^—y ''111,^ 




4312. 554 


100 


23181. 62 


0.01 


a 'DiA—y 'P2H 


5 


4314. 424 


2h 


23171. 57 


0.03 


a ^¥4 A- — // ^Gly^ 




4315. 235 


8 


23167. 22 


-0.06 


b Ki2^ — X ^11 §1^ 




4315. 532 


Ih 


23165. 62 


0.04 


6 'Giv^—w mA 




4320. 284 


4H 


23140. 14 


0. 06 


a ^FoA—y 2F5h 




4326. 181 


5 


23108. 60 


-0. 20 


6 *G4^— 2 2G§>^ 
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1 


2 


3 


4 


5 


6 


X 


Int. 


(T 


o — c 


Term designation 


Zeeman 
type 


A 




K 


K 






Air 












4326. 747 


1 


23105. 57 


-0.02 


a m,y—y ^lly. 




4327. 951 


10B.W 


23099. 15 


0.05 


a 2F2H— 2/ 'F§^ 




4328. 676 


2 


23095. 28 


-0. 04 


a ^Yzy—y 4G§H 




4329. 430 


3 


23091. 26 


0.01 


a m^y^—y 'lly. 




4330. 938 


1 


23083. 22 


0.09 


b *Gzy—w ^F^i^ 




4337. 414 


30c 


23048. 76 


-0. 03 


b ^PiM— 2/ 'Sly, 




4338. 135 


2h 


23044. 92 


0. 00 


a 'F^y—y ^Gly, 




4338. 819 


U 


23041. 29 


-0.09 


a 2F3H— 2; ^F§3^ 




4342. 105 


1 


23023. 85 


/ 0. 14 
1-0.04 


b 'V,y—V ^V\y, 
a ^G,y—X miy. 




4346. 331 


6h 


23001. 47 


0. 00 


z 'ny—e ^S2K. 




4352. 100 


1? 


22970. 98 


0.04 


b ^Qvy,—W 'Y\y, 




4356. 180 


Ih 


22949. 46 


-0. 03 


b 'G2H—Z 2G§K 




4356. 613 


2 


22947. 18 


0.00 


am,y,-~xmiy. 




4359. 640 


2 


22931. 25 


-0. 02 


b 'Gsy—Z 2GSh 




4359. 815 


Sh 


22930. 33 


0.06 


a ^B,y,—W 'Fly, 




4366. 078 


1 


22897. 44 


0.03 


b 'F,y—V 4Pf^ 




4368. 881 


50 


22882. 75 


-0.03 


am,y—xmiy. 




4370. 881 


8 


22872. 29 


0.00 


z '^y—e «S2^ 




4374. 952 


50 


22851. 00 


f-0. 16 
1 0. 00 


a 'F,y~v ePf^ 
a 2F2K— ?/ 'Gly, 


76 


4381. 700 


50 


22815. 80 


0. 06 


a ^¥sy, — w 'GhA 


4 


4382. 135 


1 


22813. 54 


-0. 01 


a m,y—x mty. 




4382. 620 


40H 


22811. 01 


/ 0.02 
I 0.01 


a 'F2y—V ^F?2y, 
a ^F-sy,—W K'^ly, 


6, 76 


4384. 410 


2h 


22801. 70 


0.07 


a '^F-syr, — w 'Gly^ 




4386. 176 


2h 


22792. 52 


0.00 


a 'F2y—z ^FhA 




4388. 092 


10 


22782. 57 


-0.05 


a 2H4v^ — w 4F§j^ 




4389. 377 


Ih 


22775. 90 


-0. 14 


a 2F2K— 2 'F°3y, 




4390. 540 


2h 


22769. 87 


-0.01 


b 'F>sy—y 4D§^ 




4393. 413 


8 


22754. 96 


-0.04 


b 'B^y—y ^DhA 




4408. 083 


5s 


22679. 25 


0.03 


a n,y—z niy. 


6 


4410. 493 


2 


22666. 86 


-0.04 


b 'Foy—y ^SfH 




4411. 874 


10 


22659. 77 


-0.02 


a mr,y,—z 2G|^ 


4 


4414. 887 


40 


22644. 30 


0.04 


a 'Dzy,—z 4D^^ 


5 


4419. 769 


10 


22619. 29 


0.05 


a m,y—z 2G§^ 


4 


4433. 720 


Is 


22548. 12 


-0. 19 


a ^Fliy, Z 2G4i^ 




4434. 139 


2 


22545. 98 


0.32 


a ^F2y,—w 'G°sA 




4436. 061 


Qh 


22536. 22 


-0.07 


a ^Fiy, — w 4G^>^ 




4436. 358 


80 


22534. 70 


0.01 


a 'B2y^z 4Dh/ 


5 


4439. 873 





22516. 87 


— 0. 14 


a "^Gm — z^Hly^ 




4451. 575 


100 


22457. 66 


0.06 


a 'Dsy—z 4D§>^ 


6, 76 


4452. 525 


7s 


22452. 88 


0.01 


a n,y—z niy. 




4453. 013 


50 


22450. 42 


0.01 


a ^Dm— 2; 4D§^ 


5 


4455. 019 


25 


22440. 32 


0.00 


z ^F\y—e ^Doi^ 




4455. 320 


25 


22438. 80 


-0.03 


z ^F\y—e 6D,H 




4455. 820 


25 


22436. 29 


0.00 


z ^FhA—e 6D2v^ 




4457. 041 


20 


22430. 14 


0.04 


z ^F%y—e sDi.v^ 




4457. 553 


20 


22427. 56 


0.00 


z ^Fh,—e 'Fi2A 




4458. 263 


25 


22423. 99 


-0.02 


z ^Fly,—e «D3H 




4460. 376 


20 


22413. 37 


0.01 


z ^Fly—e 6D2H 




4461. 089 


30 


22409. 84 


0.03 


z 'Fly—e 6D3^ 




4462. 033 


150 


22405. 05 


0.02 


z ^Fh.—e «D4>^ 
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1 


2 


3 


4 


5 


6 


X 


Int. 


a 


o — c 
K 


Term designation 


Zecnian 
type 


A 




K 






Air 












4464. 679 


80 


22391. 76 


0.03 


a ^Ds-i— ^ ^^hi 


6, 76 


4470. 142 


60 


22364. 40 


0. 03 


a ^Di.,— 2 ^D]i, 


6, 76 


4472. 793 


100 


22351. 14 


0. 08 


a M3oH— z MJ54 


6, 


4473. 52 


2 


22347. 2 


0. 1 


a ^F,.— // 4S?4 




4479. 399 


10s 


22318. 18 


-0. 01 


aKh'A—z^^lhA 


5 


4489. 23 


2 


22269. 3 


-0. 1 


a ^F,,,—w 4F|.^ 




4490. 078 


30 


22265. 10 


0.08 


a^Do-— 2M)f'.^ 


5 


4491. 652 


10s 


22257. 30 


f 0.00 
I 0.00 


a 2G4j,i — '^ ^F§i^ 


5 


4496. 638 


8s 


22232. 62 


-0.04 


6 Kh'i—X ^Gty, 


6 


4498. 897 


20 


22221. 45 


0.04 


a M)i,,— z 4Dp.,. 


5 


4502. 223 


30 


22205. 04 


-0.03 


a 'D.H—z 'l^sH 


5 


4503. 868 


15 


22196. 93 


0. 05 


b'ih,—zniy. 


4 


4512. 659 


2 


22153. 69 


0. 00 


b 'G^H—x Hi§^ 




4520. 016 


1 


22117. 63 


0.02 


a '^GvA — y ^IUh 




4523. 399 


3s 


22101. 09 


-0. 23 


b ^GvA — ^ *GhA 


6, 76 


4529. 804 


3s 


22069. 84 


0.02 


a ^F,y—z 2G^3^ 


6 


4534. 481 


2. 5s 


22047. 08 


-0.01 


b Khn — ^ ^(^'3,4 


6, 76 


4538. 475 


2 


22027. 68 


-0. 09 


b 'GoA—X 'G?2A 




4541. 26 


2 


22014. 2 


-0. 1 


a 'PvA—w 'Dly, 




4544. 423 


5s 


21998. 85 


-0. 04 


a ^¥,y~Z ^Gly, 


4 


4546. 32 


12 


21994. 5 


r 0. 1 
L-0. 2 


b Khy—x 'G^,A 
b '*G3i^ — X ^GIh 




4561. 13 


2 


21918. 2 


0.2 


Z «P^4— e «Dl,^ 




4563. 62 


2 


21906. 4 


0.3 


z ^Ph—e «1)3K 




4564. 


2 


21904. 5 


- 0. 3 


z «P§K— e nhA 




4565. 77 


10 


21S96. 


0. 


y'Pm—f'D.y, 




4578. 077 


1 


21S37. 13 


-0. 07 


b KlsK— :c ^A 




4581. 854 


2 


21S19. 13 


-0. 05 


a 21 1 54 Z ^lly. 




4584. 918 


1 


21S04. 56 


0. 08 


a 2p\„,^ — z Kj°3a 




4586. 114 


(30/0 


21798. 04 


-0. 38 


a n^'vA—u *PhA 




4598. 940 


1 


21738.08 


0. 12 


b Kki^r-^ *D\.^ 




4605. 365 


20 


21707.75 


0.05 


an\.,y~znhA 


5 


4606. 38 


1 


21702. 9 


0. 


/>M),,,— i^opo^ 




4607. 61 


7 s 


21697. 2 


0. 


a^\\y—x^P\A 




4614. 12 


1 


21666. 6 


0.0 


b fP24— ?; «F§K,? 




4615. 65 


8 


21659. 4 


-0.2 


b 'G,y—X 4F§4 




4620.21 


5h 


21638.0 


0.0 


a 2Po4— w; 4D!4 




4622. 74 


8 


21626.2 


0.0 


b Khy—x 'F\y, 




4623. 33 


8 


21623. 4 


-0. 1 


b KhA—x ^F?2y, 




4624. 220 


8 


21619. 22 


0. 29 


y 'FvA—e «P4M 




4626. 544 


25 


21608. 37 


-0.05 


a nuy—z niA 


4 


4626. 861 


2 


21606.89 


-0. 02 


a n:f2y—x 'PlA 




4642. 803 


5s 


21532.70 


-0. 02 


a H\iA — X K^l^ 




4658. 42 


12 


21460. 5 


0. 1 


b ^Pi-/,— 559232.4 




4661. 93 


2 


21444. 4 


-0.3 


a n:>2A — ^ ^^3^^ 




4663. 638 


2 


21436. 51 


-0. 08 


a 4 0,4—0; «P2>^ 




4671. 688 


10s 


21399. 57 


-0. 05 


a nhy—z ^F?2H 


5 


4697. 52 


2 


21281. 9 


0. 1 


b n^,,-x 4D§H 




4701. 150 


8s 


21265. 46 


-0.07 


a nhy—z ^F\a 




4709. 710 


40 


21226. 81 


0. 03 


a '\\y—Z ^Fly, 


6 


4712. 02 


5 


21216. 5 


0.0 


a 2PoK— u 'PlA 





711-046—64- 
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4 


5 


6 


X 
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0- 
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A 




K 


K 






Air 












4727. 462 


30 


21147. 10 


0. 01 


a 'D2y,—z 'FhA 


6 


4728. 789 


1 


21141. 17 


0. 13 


h 'Doy—x 'F°oH 




4731. 92 


1 


21127. 2 


0. 1 


h 'B,y—x ^PoH 




4739. 110 


25 


21095. 13 


-0. 08 


a ^Tfm—z 'Fly, 


6 


4754. 048 


50H 


21028. 85 


0. 00 


z ^FhA—e ^SsK 


4 


4761. 527 


50 


20995. 81 


-0. 05 


a 'BoA—z 'Fh4 


5 


4762. 376 


80 


20992. 09 


0. 00 


a 'B,y—z 4Ft4 


4 


4765. 856 


60 


20976. 71 


-0. 06 


a 'V^w—z 'F\y^ 


4 


4766. 426 


70 


20974. 25 


0. 00 


a 'B2A—Z 4F§v^ 


4 


4771. 668 


4s 


20951. 18 


-0. 02 


6 'D,y,—X 'P?2A 




4779. 138 


4 


20918. 44 


0. 01 


h'G^A—ij miy. 




4783. 432 


100 


20899. 67 


0. 00 


Z ^F%y—e «S3M 


6 


4786. 867 


3 


20884. 67 


-0. 01 


z ^Dgi^— e ^Fiy 




4793. Oil 


8 


20857. 90 


-0. 06 


a 2H5^ Z 'l%y 




4796. 055 


3 


20844. 62 


-0. 10 


a 2G3./,— ?/ ^F?2y, 




4796. 704 


15 


20841. 85 


-0. 23 


y «P2M— i «Di^ 




4798. 324 


1 


20834. 81 


0. 12 


a 'Hs^^— ^ 'Uy, 




4807. 170 


3s 


20796. 46 


-0. 22 


b 'G,y—y miy. 




4815. 109 


Ibh 


20762. 18 


-0. 06 


z ^Fi\y—e 6F2H 




4816. 909 


1 


20754. 42 


-0. 04 


a 'G4y—y 2G§^ 




4818. 331 


2s 


20748. 29 


-0. 01 


b Kjsv, — y *l^4y2 




4822. 708 


\{)h 


20729. 46 


-0. 51 


b 'G2y—y 4H§^,? 




4823. 528 


150 


20725. 94 


0. 00 


Z ^Fly—e «S3i^ 


4 


4825. 592 


20 


20717. 07 


0. 00 


z 'F\y—e 4?!^ 


4 


4826. 890 


10 


20711. 50 


0. 00 


z 'F\y—e 4Po>, 


4 


4838. 228 


8 


20662. 97 


0. 00 


z 'Vly—e 4Po^ 




4840. 139 


3 


20654. 81 


-0. 01 


^ 'G^y—V 'Gly, 




4840. 21 


2 


20654. 51 


0. 02 


b 'Foy—y «Ff^ 




4843. 188 


4 


20641. 81 


0. 01 


z 'Fly—e ^PiH 




4844. 312 


20s 


20637. 03 


0. 01 


Z 'F\y—e 4P2M 


6 


4854. 610 


10s 


20593. 24 


-0. 03 


z 'Fly~e 4Pi^ 


4 


4862. 048 


15s 


20561. 74 


-0. 01 


z 'Fly—e 'F2y, 


4 


4881. 578 


3 


20479. 47 


-0. 15 


b 'G,y—y 'Gly, 




4888. 833 


2 


20449. 08 


-0. 04 


a ^G^y—tV 'Gly, 




4900. 719 


2 


20399. 47 


0. 00 


b 'G,y—y 'GhA 




4902. 202 


1 


20393. 32 


0. 10 


b 'F2y~Z 4Sf^ 




4907. 868 


2 


20369. 77 


-0. 03 


b 'G2y,~y 'Gly^ 




4917. 446 


1 


20330. 10 


0. 13 


« 'H5M— // ^H§^ 




4939. 115 


6/i 


20240. 91 


-0. 02 


z ^T>ly—e ^Fsj^ 




4942. 396 


3 


20227. 47 


0. 06 


a 'F>,y—Z ^Fly, 




4956. 733 


Is 


20168. 97 


0. 15 


a 'F,y—x 4D§^ 




4965. 856 


30 


20131. 91 


0. 00 


a 'F>zy—z ^Fly, 


5 


4974. 334 


6/i 


20097. 60 


0. 06 


z 6D§^ — e 6F4>^ 




4982. 067 


1 


20066. 41 


0. 05 


a 2H53^— ?y 'Gly, 




4985. 734 


10s 


20051. 65 


0. 36 


a 'F,y—y 'Fly, 




4987. 066 


2s 


20046. 29 


-0. 01 


a 'Boy—Z ^F?2y, 




4994. 213 


3s 


20017. 61 


0. 17 


a 'Foy—y 'F°oy, 




5004. 891 


20s 


19974. 90 


0. 02 


a 'B^y—z 6F§H 




5010. 349 


8s 


19953. 14 


0. 17 


« '^2y—y 'Fty, 




5017. 612 


2Qh 


19924. 26 


0. 12 


z 'Bly—e ^F,y, 




5022. 004 


5s 


19906. 83 


0. 32 


a 'Fiy~y 'Fly 




5029. 779 


10s 


19876. 06 


0. 08 


a 'B,y—z my 




5030. 623 


5s 


19872. 73 


0. 07 


a '^oy—y 'Fly 




5042. 567 


4s 


19825. 55 


-0. 03 


a 'T>oy- — z 6Fi^ 




5074. 805 


15 


19699. 72 


0. 13 


a 'Foy—y 'F?2^y, 





42 





Table 1. Mn i- 


- Classified lines — ■Coiilinuod 




1 


2 


3 


4 


5 


6 


X 


Int. 


a 


o — c 


Term (l('si<'iialioii 
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A 




K 


K 






Air 












5086. 884 


10s 


19652. 94 


-0. 19 


a 'l\y—y 'ny. 




5091. 018 


Is 


19636. 98 


-0. 03 


a m,y—z 2G5k. 




5117. 935 


20s 


19533. 70 


0. 01 


a 'Qny—z '\'\y, 


P-B 


5142. 919 


15s 


19438. 81 


0. 02 


z «FlK— e «F,H 




5149. 155 


50 


19415. 27 


0. 02 


a 4G2H— 2 ^1^2^ 




5150. 937 


30s 


19408. 55 


0. 00 


a^G^K^— 2 ^F^^ 




5177. 077 


2 


19310. 55 


0. 24 


z ^Y%y—e «F2M 




5180. 298 


2s 


19298. 55 


-0. 05 


6 ^PoH— y M)?K. 




5190. 02 


6/i 


19262. 40 


-0. 64 


// 'y^\v—g «l)i>^ 




5190. 69 


ijh 


19259. 91 


-0. 01 


V 'V\y—(j «J)o,4 




5196. 603 


Ws 


19238. 00 


-0. 02 


a 'GvA—z ^F§>^ 




5197. 229 


10 


19235. 68 


-0.03 


aK'ny—z'Fly, 




5199. 51 


3 


19227. 24 


0. 07 


y «P2./— f7 «I)i^ 




5200. IS 


5 


19224. 77 


-0. 04 


y n'?2y—(J ^I)2H 




5201. 440 


211 


19220. 11 


-0. 13 


y «PP,H— (/ 6J)34 




5213. 34 


8 


19176. 24 


0. 12 


y ^Pm—(J ^^^VA 




5215. 434 


511 


19168. 54 


-0. 05 


y «P§.,— f/ «])4H 




5249. 371 


2 


19044. 60 


-0. 01 


b '\\a—X Hny, 




5255. 330 


30 


19023. 02 


0. 00 


a His 4 — z 4F|./, 


4 


5260. 771 


8s 


19003. 34 


0. 01 


a Hi4H— 2 'Fiti 




5274. 206 


2 


18954. 94 


-0. 02 


z «F5h — e ^iUy, 




5277. 54 


811 


18942. 96 


0. 29 


z 'Vly—e '¥,A 




5284. 196 


611 


18919. 10 


0. 01 


z ^Fh^ — e •^G2H? 




5289. 495 


5/?, 


18900. 15 


r-O. 30 
1-0. 40 


z *'F§K, — e Him 
z m^x—e 'F,A 




5292. 869 


1 


18888. 10 


0.02 


a n\.,—z Hy^oy, 




5297. 920 


:MuI 


18870. 10 


-0. 04 


z '^Fi^ — e ^C(2y^ 




5298. 84 


7.S 


1 SS()(). 82 


0. 04 


z 'vr \if, e ^GsK. 




5308. 92 


15^ 


1SS31. 00 


0. 02 


z ''F2'/, — e Krm 




5317. 082 


8s 


18802.09 


0. 05 


a '\\,u—z M)i,..^ 




5324. 317 


20/? 


18776. 54 


-0. 01 


z «Fl4— e «G4j/, 




5325. 999 


5/? 


18770. ()1 


0. 03 


z n^\u, — e ^'YvA 




5334. 872 


5s 


18739. 39 


0. 00 


a n^24— 2 M)?>^ 




5341. 065 


250 


18717. 66 


-0. 02 


a«l),..— /y «P!./, 


4 


5344. 438 


5011 


18705. 85 


-0. 02 


z 'V\.—e Hi§..^ 




5348. 078 


20s 


18693. 12 


0. 19 


aM'p,—2M)^u 




5349. 878 


8011 


1 S()S6. 83 


-0. 03 


z "F§K.— e «G6H 




5361. 631 


1 


1S()45. 86 


0. 02 


h'V,y—y^\y2V. 




5364. 488 


5 


18()35. 94 


-0. 03 


aM),./,— 0«l)§.r. 




5374. 39 


Ih 


18()01. 60 


0. 00 


z *>F|,.,— e ''Y^A 




5375. 306 


2 


18598. 42 


0.00 


^fllgj— /Hi5,4? 




5377. 634 


100 


18590. 38 


0.02 


z n^?2H—e '^^A 


4 


5388. 538 


15s 


18552. 80 


0.07 


a ^P2..— 2 'l^A 




5394. 677 


30 


18531. 65 


0.01 


a «S24— 2 «P3H 


4 


5399. 506 


30 


18515. 08 


-0. 01 


zn\A-e'^\A 


6 


5402. 608 


1 


18504. 45 


-0. 08 


a 'BoA—z ^D?2A 




5406. 014 


5 


18492. 79 


-0. 02 


a -^D^i/^ — z ^DiA 




5407. 432 


5()r 


18487. 97 


0. 00 


a «D,4— // «P§K. 


6 


5413. 696 


30 


18466. 55 


-0. 01 


Z q>SK— ^ '^,A 


4 


5420. 368 


lOOr 


18443. 82 


-0. 03 


a 'D,A—y '^m 


4 


5426. 192 


2 


18424. 03 


-0. 02 


a 'BvA—^ 'D!^ 




5427. 184 


1// 


18420. 66 


0. 16 


h '1\a—X '^-D]y„ 2A 




5432. 555 


()() 


18402. 45 


-0. 01 


a «S23^— 2 «P2H 




5433. 422 


lOOUY- 


18399. 50 


0. 11 


z '^Fly—e n^,A 




5439. 290 





18379. 66 


-0. 03 


a 'DoH—z «Df,>^ 




5444. 094 


\h 


18363. 44 


0. 03 


a 4G2./— 2 '¥]a 
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2 


3 


4 


5 


6 


X 


Int. 


(T 


— c 
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A 




K 


K 






Air 












5445. 99 


Ih 


18357. 04 


0. 10 


y'¥°sy—f'G,y, 




5447. 576 


Ih 


18351. 70 


-0. 02 


y ^¥ly,—f ^G,y, 




5457. 468 


30 


18318. 44 


— 0. 01 


a ^B2y—y •^PsK 




5460. 645 


1 


18307. 78 


0. 02 


a 'G^y—z 6F^H 




5470. 640 


100 


18274. 33 


0. 00 


a 'Tf2y—y 'VlH 


6 


5481. 345 


100 


18238. 48 


0. 02 


a 'T^2y—y '^Iv, 




5495. 913 


1 


18190. 30 


0.02 


z 'Yly—e 'G,y, 




5497. 374 


lOh 


18185. 47 


0. 08 


a ''¥^y—y 4D§^ 




5504. 224 


15 


18162. 83 


-0. 01 


a 'G,y—z 6F2^ 




5505. 877 


50 


18157. 38 


0. 01 


a 'B,y—y ^^H 




5510. 190 


1 


18143. 16 


0. 01 


a 'G,y—z 6F|h 




5516. 777 


100 


18121. 50 


0. 00 


a ^T>,y—y ePf^ 


6 


5520. 496 


lOh 


18109. 29 


-0. 03 


z ^^m—e ^G^y, 




5533. 156 


5s 


18067. 86 


0. 02 


a ^Ysy^—y 4D§^ 




5536. 471 


Sh 


18057. 04 


-0. 04 


z 'Y\y—e 4G2H 




5537. 749 


100 


18052. 88 


0. 05 


a 6Do>^ — y ^Pi>^ 


4 


5551. 978 


80^ 


18006. 60 


0. 00 


Z 'Y\y~e 4G5H 




5555. 782 


3s 


17994. 29 


0. 06 


a 'Y^y—y 'V^hA 




5567. 764 


50 


17955. 55 


-0. 04 


z 'Y\y—e 4G4M 




5573. 010 


30 


17938. 67 


0. 03 


z '¥ly,—e ^G.y, 




5573. 690 


40 


17936. 48 


0. 00 


z '^Yly—e ^GsH 




5575. 242 


1 


17931. 46 


0.06 


a 'Y,y—x 6D§^ 




5602. 046 


5 


17845. 68 


-0. 01 


z ^Y\y—e ^G,y, 




5603. 08 


1 


17842. 38 


— 0. 12 


a 'Y,y—x 6D^H 




5607. 355 


1 


17828. 78 


0. 05 


a '"P.y—x 6D§H 




5626. 247 


3 


17768. 93 


0. 04 


a ^F2>^ — X ^Dfi^, 23^ 




5642. 394 


1 


17718. 07 


0.02 


a 'Y,y—x «D6^ 




5658. 395 


1 


17667. 97 


0. 05 


h 'G^y,-~W ^Vly, 




5687. 133 


1 


17578. 68 


-0. 05 


h 'G2y—^ ^P!h 




5718. 236 


2h 


17483. 07 


0. 00 


z '-Dly—e ^FsK, 




5720. 233 


2h 


17476. 97 


-0. 19 


z '-Dly—e 4F4H 




5738. 286 


30 


17422. 00 


-0. 05 


a m,y~Z ^Gly, 




5780. 173 


25 


17295. 74 


-0. 01 


a ^n.y—z ^GIh 




5782. 307 


l/i 


17289. 34 


-0. 26 


a ^Gsy — y ^Hsj^ 




5816. 840 


20 


17186. 71 


0. 00 


a ^Hiy^ — z ^G°sy, 




5822. 55 


3 


17169. 86 


-0. 09 


Z 'Gly—f 4G4H 




5835. 372 


5 


17132. 12 


0. 03 


Z 'Gly,—f ^G,y, 




5848. 950 


15 


17092. 36 


0. 00 


a m^y,—z 4G^H 




5868. 18 


2 


17036. 35 


0. 09 


X '1^3y—e ^F,y, 




5879. 18 


2 


17004. 47 


-0. 09 


y ^F?2y—f 'B,y, 




5973. 867 


2 


16734. 95 


0. 05 


b 'B2H—y 'Fly, 




6013. 484 


100 


16624. 70 


0. 09 


z ^Fty—e ^^2y, 


4 


6014. 385 


20s 


16622. 21 


-0. 02 


a 'F^—z 'Gly, 




6016. 697 


150 


16615. 82 


-0. 06 


Z 'V\y—e 6S2>^ 


6 


6021. 787 


200 


16601. 78 


0. 10 


Z 'Fly—e S2y, 


4 


6041. 730 


8s 


16546. 98 


0. 06 


h 'B,y—y '^H 




6057. 120 


15s 


16504. 94 


0. 04 


a 'F,y—z 4G|h 




6062. 885 


3s 


16489. 24 


0.00 


a 'Y,y—Z 'G^sy, 




6090. 080 


10s 


16415. 61 


-0. 02 


a 'Y2yr-z 'Gly, 




6095-656 


2s 


16400. 60 


-0.05 


a 'F2y—z ^G^H 




6114. 324 


8s 


16350. 52 


-0. 06 


a 'F,y,—Z 'Gly, 




6177. 5 


2 


16183. 31 


-0. 08 


e ^D^iy—w 4H§3^ 




6265. 627 


10s 


15955. 69 


-0. 03 


a m,y—Z miy. 




6315. 064 


10s 


15830. 78 


-0. 01 


a m,y~Z miy 




6344. 133 


30 


15758. 23 


0. 04 


b 'Boy—z 4D5^ 
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K 


a: 






Air 












6349. 795 


15 


15744. 19 


-0. 03 


/>^D,4— 3 'T>h4 




6356. 095 


8.S 


15728. 59 


-0. 10 


a m,u—z ^HIh 




6378. 969 


20 


15672. 19 


0. 04 


b 'Doy—z ^DfH 




6382. 195 


25 


15664. 27 


-0. 01 


h 'B2y—Z ^D?H 




6384. 686 


30 


15658. 16 


-0. 02 


b 'Diy—Z ^DfH 




6391. 248 


7s 


15642. 08 


-0. 11 


a ^Hsi^ — z ^H^i^ 




6413. 947 


2 


15586. 72 


0. 00 


b 4D,4— 2 'D?2y 




6440. 973 


50 


15521. 32 


0. 00 


b 'T>2y—z ^D?,^ 




6443. 511 


20 


15515. 21 


-0. 01 


b 'Jy,y—z ^D^H 




6483. 061 


2s 


15420. 56 


-0. 02 


a nV.— 2/ 'F§H 




6590. 61 


3 


15402. 62 


0. 02 


a 'Y,yr-y 'Y\y. 




6491. 697 


50 


15400. 04 


-0 02 


b 'D,y—Z ^D§H 




6519. 381 


20 


15334. 65 


-0. 01 


b 'B^y—z 'B^sH 




6520. 548 


2h 


15331. 90 


0. 04 


a nV— ?y '"Pm 




6526. 528 


8 


15317. 86 


- 0. 05 


a 4F:v4 — // ^^''m 




6534. 103 


6HH 


15300. 10 


0. 17 


a ^V-Ay—y ^Yly, 




6547. 715 


2h 


15268. 29 


0. 00 


a ^F2H—y ^F?^ 




6552. 035 


5 


15258. 23 


- 0. 02 


a 'Y^y—y 4F2K 




6558. 016 


2h 


15244. 31 


0. 01 


a 'Y,y—y 'Yiy 




6569. 267 


5 


15218. 20 


- 0. 02 


a 'Y,y—y ^Y\y 




6570. 807 


7HH 


15214. 64 


- 0. 06 


y '^iH—u '^2H 




6572. 936 


2s 


15209. 71 


- 0. 29 


y 'ny—e ^F,H? 




6573. 589 


Ih 


15208. 20 


0. 02 


a ^Yiy—y ^F?2y 




6586. 316 


8HH 


15178. 81 


- 0. 02 


y '^'2^—9 '^2y, 




6605. 549 


lOHH 


15134. 62 


—0. 09 


y 'ny^—9 «S2H 




6827. 161 


'Sh 


14G43. 34 


0. 08 


z 'F°2y—e ^S,y, 




6833. 793 


bh 


14629. 13 


-0. 18 


z 6D§y,— e 4D2K 




6833. 936 


lO/i 


14628. 83 


-0. 23 


2 '^w—e «S3^ 




6863. 08 


4H 


14566. 71 


-0.02 


z ^Dh4—i 'T>,y 




6867. 18 


3HH 


14558. 01 


-0. 14 


z ^Bh^—i "D2H 




6880. 64 


5H 


14529. 53 


0. 09 


z ^Bh^—e 'B,y 




6887. 73 


15s 


14514. 57 


0. 37 


z ''B?2H—i '"'DV^ 




6890. 764 


IIIHII 


14508. 18 


-0. 04 


z ^B?2y—e 4D2H 




6924. 690 


3H 


14437. 10 


0. 04 


Z '^B?2y—i 'B2y 




6931. 165 


lOH 


14423. 62 


0. 05 


Z ^Bly—i ^B,y 




6933. 654 


3HH 


14418. 44 


0. 06 


z ^B\y—e ^B2y 




6938. 486 


4H 


14408. 40 


0. 05 


z ^B\y—e 'B^y 




6941. 045 


2H 


14403. 09 


ro. 10 
10. 02 


b 'B,,y—Z "^Yly 

z ^Bly—e 'B,y 




6942. 538 


20H 


14399. 99 


0. 02 


Z «D|4— t "^B^y 




6947. 828 


1 


14389. 02 


0. 00 


b 'B,y—Z ^Y\y 




6957. 328 


1^, 


14369. 37 


0. 00 


z ^Bl,y—i «D,^ 




6960. 942 


\h 


14361. 91 


0. 05 


y 'Yly—e '(G;y 




6968. 062 


3HH 


14347. 24 


0. 02 


Z "^Bly—i «D2H 




6970. 567 


1 


14342. 09 


0. 01 


b 'B,y—Z '¥?2y 




6989. 914 


Voh 


14302. 39 


-0. 09 


z ^B?2y—i 'B,y 




7002. 50 


4s 


14276. 68 


0. 00 


b 'B2y—Z 'Yly 




7005. 500 


2s 


14270. 57 


-0. 01 


b 'B,y—Z ^y 




7012. 256 


lOH 


14256. 82 


0.01 


Z '^Bly—i ^B,y 




7013. 15 


2H 


14255. 00 


0. 01 


y fiF(°,>^ — e ^Giy 




7014. 09 


IH 


14253. 09 


0. 04 


y ^Vlv, e ^G,y 
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7033. ,555 


IHHH 


14213. 65 


0. 04 


y ^Y\y—e 6G2^ 




7055. 583 


4s 


14169. 27 


0. 03 


h 'D,y—Z 4F§^ 




7062. 42 


IHH 


14155. 55 


- 0. 02 


y my—e 6G3^ 




7069. 834 


20s 


14140. 71 


0. 02 


h 'G,v~Z 'Gly, 




7076. 553 


2H 


14127. 28 


- 0. 07 


y '¥ly—e 'a,y. 




7077. 145 


1 


14126. 10 


0. 07 


h 'G,y—Z ^Gly, 




7088. 288 


3s 


14103. 89 


0. 05 


h 'D,y~Z 4F§^ 




7103. 010 


2HH 


14074. 66 


0. 02 


y 6F§3^ e ^Giy^ 




7151. 267 


5HH 


13979. 69 


0. 03 


y 'Fty—e «G6^ 




7158. 039 


2HH 


13966. 46 


0. 02 


y 'Fly~e ^G,y, 




7174. 420 


4s 


13934. 57 


0. 02 


h 'B,y—Z ^y. 




7176. 705 


2h 


13930. 14 


-0. 17 


h 'G,y—Z 'Gly, 




7184. 29 


15s 


13915. 43 


- 0. 22 


b 'G,y—Z 4G|^ 




7192. 363 


Ih 


13899. 81 


-0. 18 


b 'G,y—Z ^Gly, 




7211. 93 


2 


13862. 17 


0. 00 


y 'Yly^—e ^F,y, 




7239. 600 


3s 


13809. 02 


- 0. 03 


b 'G,y—Z 4G|^ 




7247. 821 


10s 


13793. 45 


0. 06 


b 'G^y~Z ^Gly, 




7275. 690 


1 


13740. 62 


- 0. 06 


b ^G-iy—Z ^G°3y, 




7283. 80 


100 


13725. 32 


- 0. 05 


y 'I'fK— ./ '^2v. 




7287. 10 


IHH 


13719. 10 


- 0. 05 


a 'D,y-z ^ny. 




7301. 38 


IHH 


13692. 27 


0. 08 


y ''Yly—e ^Y,y, 




7302. 89 


300 


13689. 44 


- 0. 06 


y 'F?,y—f 6S23^ 




7322. 205 


1 


13653. 34 


0. 06 


a 'FL,y—y 6D|^ 




7326. 500 


400 


13645. 33 


-0. 05 


y 'P§>^— / '^2H 




7376. 85 


3 


13552. 19 


-0. 04 


a m,y—Z ^Gly 




7378. 98 


1 


13548. 28 


-0. 05 


z ^T>ly—h fiD,^? 




7443. 50 


1 


13430. 85 


0. 23 


a 'ii,y—ij «D§^ 




7446. 16 


1 


13426. 05 


- 0. 04 


a ^Hiy — z ^G°m 




7667. 89 


IH 


13037. 81 


- 0. 06 


z 6F.i^— e 4D2H 




7670. 42 


2H 


13033. 51 


0. 01 


z ^Fly—e ^B,y 




7677. 46 


2HZ 


13021. 56 


- 0. 05 


Z ^¥\y—i 6Do^ 




7680. 22 


50H 


13016. 88 


0. 02 


2 '^hy—f 'T),y 




7706. 52 


IHHH 


12972. 46 


0. 03 


z my—i 'T>,y, 




7709. 98 


3HHH 


12966. 64 


r 0. 19 

1-0. 07 


z ^Y\y—e ^D2H 

Z ^F\y—i 6D2J^ 




7712. 42 


lOH 


12962. 54 


0. 02 


^ 'F§H— / ^D2H 




7727. 07 


IH 


12937. 96 


-0. 04 


Z ^Fly—e 4D3H 




7733. 24 


lOH 


12927. 64 


0. 01 


Z ^Y\y—i «D3^ 




7734. 43 


5H 


12925. 66 


0. 05 


^ '^ly—^ 'Dim 




7735. 77 


IH 


12923. 41 


- 0. 07 


Z ^Y\y—i «Di^ 




7737. 16 


3s 


12921. 09 


0. 03 


b 'G,y—y ^Yly, 




7752. 67 


IHH 


12895. 24 


r-O. 03 
1-0.05 


Z ^Yly—i 6Di^ 
Z ^Yly—i 6D2H 




7755. 15 


3HHH 


12891. 11 


0. 01 


2 'FfH— / 'Yy^y, 




7764. 72 


50H 


12875. 23 


0. 01 


Z 'Yly—i 6D4^ 




7782. 2 


Ih 


12846. 3 


0. 


Z ^Y\y—i 6D2>^ 




7790. 82 


3H 


12832. 10 


-0. 03 


Z ''Yly—i 6D3^ 




7806. 00 


IHHH 


12807. 14 


-0. 03 


z my—f ^DiH 




7816. 61 


3H 


12789. 76 


0. 08 


z 'Yhy—f 'T>2y, 




7821. 25 


3H 


12782. 17 


0.00 


Z 'Yly—f 4D3>^ 




7834. 34 


lO/i 


12760. 81 


/ 0. 10 
1-0.06 


Z ^Yly—i 6D3H 
Z ^Yly—i 6D4^ 




7854. 24 


3 


12728. 48 


-0. 18 


b 'G,y—y ^Yly 
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7865. 36 


2 


12710. 48 


-0. 20 


b 'G,y—y ^FlH 




7889. 61 


Ih 


12671. 42 


0. 18 


Z '¥\y—f ^D2H 




7911. 68 


2 


12636. 07 


0. 06 


b '0,u—y m^ 




7920. 44 


2 


12622. 10 


0. 04 


b ^G,.^— // ■»F§^ 




7928. 45 


4 


12609. 34 


0. 01 


^ '^hi^f '^m 




7938. 52 


2 


12593. 35 


0. 01 


b 'G2ur-y 'Vm 




8043. 37 


8 


12429. 18 


0.00 


a ^B-iy^—y «P§^ 




8194. 06 


1 


12200. 61 


-0. 15 


Z 'Uly—e ^G,y, 




8210. 16 


2 


12176. 69 


0. 04 


a 'n,y—y «P^H 




8212. 43 


4m 


12173. 32 


0. 00 


z *¥°4H—e 4D3H 




8234. 43 


1 


12140. 80 


0. 02 


a ^Do,— // «Pf>^ 




8251. 64 


5h 


12115. 48 


0. 04 


b n\y—Z 4D^H 




8284. 48 


4h 


12067. 45 


0. 00 


Z '¥°,y—i 6D3^ 




8304. 42 


5H/ 


12038. 48 


-0. 02 


Z *Yfiy—e ^T>2y, 




8353. 79 


2H 


11967. 33 


-0. 01 


z n^^sy—i «D2^ 




8373. 93 


4/1 


11938. 54 


- 0. 09 


z 'Vf,y—e ^Dav^ 




8380. 77 


40 


11928. 80 


0. 02 


b 'P2y—z 'D°s^ 




8395. 87 


lOH 


11907. 35 


- 0. 09 


e '^^2y~t «P?,^ 




8409. 88 


15H 


11887. 51 


-0. 14 


e «82H— ^ «PS>^ 




8421. 12 


2H 


11871. 65 


0. 01 


z *¥i^^i «Di^ 




8431. 20 


20H 


11857. 45 


- 0. 04 


e «S2H— ^ «P§^ 




8476. 3 


IH 


11794. 4 


-0. 1 


z n%^—i 6D2H 




8481. 70 


3 


11786. 85 


-0.05 


z *¥\y—e ^DiH 




8506. 


IH 


11753. 18 


- 0. 02 


Z n^\y—i ^T>iy, 




8521. 57 


U)h 


11731. 71 


0. 01 


Z^~Dly—f^T^,y, 




8558. 63 


Sh 


11680. 91 


-0. 06 


Z ^Dly—f ^¥>,y. 




8600. 34 


5H 


11624. 26 


-0. 07 


z '¥l^^g «D4H 




8602. 1 


2H 


11621. 9 


0. 


2^DlHi— PDoH 




8603. 03 


5 


11620. 62 


0. 10 


bn^y—Z^-Dly, 




8654. 63 


40/i 


11551. 34 


-0. 01 


z 'Dh^—r^-^y. 




8()59. 38 


lOh 


11545. 00 


- 0. 04 


Z 'T>%y—f '¥>2yi 




86()4. () 


2h 


11538. 


0. 


Z^jyiy—f^'D.y, 




8666. 3 


2/^ 


11535. 8 


-0. 1 


2^Dr,K— /^DoH 




8670. 92 


20()r 


11529. 74 


0. 08 


y «P?./— e «DoH 




8672. 06 


300c 


11528. 12 


-0.05 


7ycP!./— c6D,^ 




8673. 97 


200c 


11525. 58 


-0. 05 


y n^hA—e «D2H 




8680. 24 


2h 


11517. 26 


-0.25 


z m^^-g «D3H 




8699. 13 


100c 


11492. 25 


-0. 05 


y n^hA—e «D,H 




8701. 05 


3()0c 


11489. 71 


-0. 05 


y n'?2y—e '¥^2^ 




8703. 76 


oOOcw 


11486. 14 


-0. 07 


yn^?2y—e'D,y, 




8710. 21 


10 


11477. 63 


0. 07 


b '¥,y—Z 4D°2>^ 




8717. 29 


2h 


11468.31 


0. 15 


X «P§y— e ^D3>^ 




8729. 80 


2h 


11451. 80 


-0. 17 


2^Dr,H— /4D,H 




8734. 60 


3()c 


11445. 58 


-0. 06 


y «P§K— ^ «D2H 




8737. 32 


300c 


11442. 02 


-0. 07 


y '^Vly—e 6D3^ 




8740. 93 


lOOOcw 


11437. 29 


-0. 02 


y ''¥lY—^ ''D4M 




8767. 96 


5h 


11402. 03 


-0. 05 


Z^¥)\y—!'¥)2Ki 




8796. 83 


i]h 


11364. 61 


— 0. 08 


Z^¥^ly—j^¥^-,y, 




8798. 66 


3/i 


11362.25 


r-O. 04 
I 0. 10 


X ^'ly—i «D3.^ 
y «P|,,— 6 «P4>, 




8820. 26 


4h 


11334. 43 


-0. 25 


X n^-zy—i ''¥)2A 




8827. 83 


3 


11324. 70 


0. 03 


b 'Voy—z ^D§H 




8842. 48 


3h 


11305. 94 


-0. 03 


X n^\y—e 4D3H 




8895. 9 


4 


11238. 72 


0.09 


b 'Voy—z ^DfH 




8901. 


2p 


11231. 6 


0.0 


X '¥\y—i «D2^ 




8926. 06 


li]h 


11200. 08 


-0. 02 


0- '¥?2^—i 'T),H 
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8929. 72 


mh 


11195. 49 


-0. 04 


X 'P^sy—i «D4H 




8932. 96 


2 


11191.43 


0.03 


y 'Fly~e 8P3.^ 




9084. 29 


30 


11005. 00 


0. 12 


a 'F,y—z ^DSh 




9101. 2 


Shw 


10984. 6 


0. 


e ^B,y—t 6r° 




9114. 02 


50 


10969. 10 


0. 19 


a 'Y^y—z ^DfH 




9155. 85 


5 


10918. 98 


0. 14 


a 'Yiy—z ^T>ly, 




9172. 09 


100 


10899. 66 


0. 10 


a 'Ysy—z 'D°2H 




9234. 40 


10 


10826. 11 


0. 16 


a '¥2y—z 4D^H 




9243. 29 


150 


10815. 69 


0. 12 


a '¥4y—z ^D§^ 




9325. 16 


5 


10720. 74 


-0. 03 


y'F2y—f'T>,y, 




9331. 90 


20h 


10712. 99 


0. 09 


a '¥;y—z 4D§^ 




9336. 47 


40/i 


10707. 75 


-0. 06 


z 4D§H— e 4D3^ 




9412. 78 


lOh 


10620. 94 


-0.08 


z ''Dly—e 'T>2y, 




9429. 58 


SOh 


10602. 02 


0. 08 


z 'Dty—i ^Dbh 




9444. 90 


40 


10584. 82 


-0. 02 


y^F?,y-f^D2H 




9474. 9 


2 


10551. 3 


0. 


y'PlH—f'T>oy, 




9476. 57 


4/i 


10549. 45 


-0. 41 


z ^Dly—i •^D2H? 




9502. 12 


6/i 


10521. 08 


-0. 07 


z 'T>ly—e ^Dbh 




9335. 72 


5A 


10484. 01 


-0.03 


z 'T>\y—i fiDiH 




9550. 80 


20h 


10467. 46 


0.07 


y ^¥\y—f ^jy,y. 




9584. 


lOh 


10431. 2 


-0.5 


z ^T>°oy^ — e ^Dm 




9598. 7 


3 


10415. 2 


-0. 1 


z 'T>2y—i '^DsH 




9606. 71 


Dh 


10406. 54 


0.00 


y 'Ply— I ^DoH 




9608. 56 


lOO/i 


10404. 54 


0. 05 


y '^m—f 'T>^H 




9676. 50 


40 


10331. 49 


0. 03 


y^Ply—f^B2H 




9684. 9 


15 


10322. 5 


-0. 1 


y 'Poy—f ^Di3^ 




9845. 1 


5H 


10154. 54 


0. 


e^B,y,—u'F° 




10045. 4 


4H 


9952. 08 


-0.09 


X 'Ply—g ^DsH- 




10053. 1 


lOH 


9944. 46 


-0. 18 


X 'Ply—g '¥),y. 




10164. 9 


2h 


9835. 08 


-0. 15 


h n,y—z 8r°? 




10204. 9 


IH 


9796. 53 


-0.38 


X 'Voy—g «DiH 




10208. 2 


2H 


9793. 36 


-1. 19 


X ^P°2y—g «D2>^? 




10212. 3 


5H 


9789. 43 


-0. 55 


X ^Piy—g '^w. 




10300. 7 


5/1 


9705. 42 


-0. 11 


z ^T>ly,—e 'V2H 




10313. 35 


2h 


9693. 51 


-0.34 


X 'P\y—g 6DiH 




10316. 05 


hh 


9690. 97 


0. 24 


X 'P\y—g 6Do3^ 




10349. 3 


2H 


9659. 84 


0. 


e '>T>^y^-u 6F° 




10456. 60 


3 


9560. 72 


-0. 23 


y 'Ply—e 4D3H 




10561. 2 


6/1 


9465. 94 


-0. 44 


X 'Ply—h 6S2H? 




10621. 9 


6 


9411. 93 


-0. 23 


2 'ny—f «D4H 




10643. 


lOH 


9393. 26 


-0. 06 


y ^Ply^ — g ^T>zy^ 




10664. 1 


15H 


9374. 69 


-0. 24 


y 'Piy—g '¥>,y. 




10686. 8 


2 


9354. 78 


-0. 17 


y 'T>ly—e ^G,y, 




10692. 2 


20H 


9350. 05 


0. 10 


y ^Ply—g 'F>5y, 




10745. 32 


^h 


9303. 83 


-0. 36 


X 'F°2y—h «S2M 




10856. 08 


2h 


9208. 91 


-0. 23 


^ '¥°sy—f 6D2H 




10865. 85 


2h 


9200. 63 


-0. 50 


X 'P\y—h ^^2y, 




10938. 65 


3/i 


9139. 40 


-0. 11 


z my—f '¥>iy. 




11163. 3 


2 


8955. 47 


-0. 04 


X 6D|h— e 6F5H 




11378. 8 


lOOw; 


8785. 89 


0. 


e 'B,y-y my. 




11497. 61 


40 


8695. 08 


-0. 15 


e 'S2y—v ePf^ 




11613. 24 


50 


8608. 50 


-0. 10 


e ^S2y—V 'F°2y, 




11644. 84 


3 


8585. 14 


-0. 24 


a 'Y^y—z 'Yly, 




11783. 58 


60 


8484. 07 


-0.08 


e '^2y—v ^Fly, 




12899. 7 


80 


7750. 


0.0 


a 'T>,y—z 6P§H 
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12975. 9 


40 


7704. 5 


0. 


a 'B-sy—z n^?2y. 




13294. 1 


50 


7520. 1 


-0. 1 


a '^B:,y--z ••'P.V, 




13317. 9 


30 


7506. 7 


0. 7 


a «D3>^— z «??,/, 




13415. 9 


80 


7451. 8 


-0.2 


a 'B^y—z ^P?,^ 




13500. 1 


100 


7405. 4 


0.0 


a 'DvA—z ^P§H 




13625. 7 


200 


7337. 1 


0. 6 


a ^B2y--z fiPSv^ 




13684. 6 


80 


7305. 5 


-0. 6 


a ^Boy—z 4P^^ 




13863. 8 


100 


7211. 1 


0. 3 


a 'B,y—z «P!h 




13997. 


120 


7142. 4 


0. 2 


a ^Doy—z 6P!h 




14969. 9 


30 


6678. 2 


-0.3 


y '^ly—f «D5H 




15217. 9 


80 


6569. 4 


-0. 1 


e «S3>^— ?/ 8P§H 




15263. 1 


200 


()550. 


-0. 1 


e '^w—y «P2H 




15964. 9 


200 


()262. 1 


0. 2 


e 'T>,y—z 8F° 




17335. 2 


80 


5767. 


-0. 2 


e ^^T>4y—z ^F" 




17607. 5 


20 


5677. 9 


-0. 2 


e ^^2H—y ^Pl^ 





Table 2. Even terms of Mn i 



Config. 



Desig. 



Level 



Interval 



Obs. g 



3^5 4.s2 
3dHa'D)4s 



3d6(a 'D)4:s 

3d5 4s2 

Sd^ 4s2 
Sd^ 4s2 

3d6(a=^P)4s 
3d6(a^H)4s 



a «S 



a^D 



a'G 



a'F 



h'D 



b'F 



am 



4H 
33^ 
23^ 

13^ 
03^ 

2H 

13^ 

OH 
53^ 

43^ 

3>^ 
2H 



IH 

03^ 

3H 

2H 

13^ 

03^ 

23^ 
13^ 
03^ 

6H 
53^ 

43^ 
33^ 



0. 00 

17052. 29 
17282. 00 
17451. 52 
17568. 48 
17637. 15 

23296. ()7 
23549. 20 
23719. 52 
23818. 87 

25265. 74 
25285. 43 
25287. 74 
25281. 04 

27201. 54 
27248. 00 
27281. 85 

30354. 21 
30419. 61 
30425. 71 
30411. 74 

33825. 49 
34463. 37 
34845. 26 

34138. 88 
34250. 52 
34343. 90 
34423. 27 



-229. 71 

-169. 52 

-116. 96 

-68. 67 



-252. 53 

-170. 32 

-99. 35 



-19. 69 

-2. 31 

6.70 



-46. 46 
-33.85 



-65. 40 

-6. 10 

13.97 



-637. 88 
-381. 89 



-111.64 
-93. 38 
-79. 37 



1. 999 

1. 559 
1. 584 
1. 657 
1. 866 
3. 327 

1. 427 
1. 368 
1. 198 

0. 000 

1. 270 
1. 173 



1. 597 

1. 730 

2. 666 

1. 425 
1. 38 

0. Ill 

1. 602 

1. 730 

2. 655 

1. 231 
1. 135 
0. 971 
0. 665 
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Table 2. Even terms of Mn i — Continued 



Config. 


Desig. 


J 


Level 


Interval 


Obs. g 


3rf6(a'F)4s 


a^F 


4H 

1^ 


34938. 70 
35041. 37 
35114. 98 
35165. 05 


-102. 67 
-73. 61 

-50. 07 


1. 328 
1. 238 
1. 024 
0. 430 


Zd^ 4s2 


a 21 


53^ 


37148. 66 
37164. 25 


15. 59 


0. 94 


3dHa3G)4s 


6 4G 


5^ 

4^ 
3>^ 
2% 


37420. 24 
37630. 62 
37737. 22 

37789. 93 


-210. 58 

- 106. 40 

-52. 71 


1. 263 
1. 163 
0. 989 
0. 59 


3c^H^P)4s 


a^p 


IV2 

W2 


37586. 03 
38351. 78 


-765. 75 


0. 675 


3d6(a^H)4s 


a2H 


W2 

43^ 


38008. 70 
38120. 18 


-111. 48 


1. 098 
0. 914 


3(^6(a3F)4s 


a2r 


3^ 

2J^ 


38669. 60 
38934. 94 


-265. 34 


1. 128 


3c/5 4s (a ^S) 5s 


e «S 


3K 


39431. 31 




2. 000 


3c/H^G)4s 


a^G 


4>^ 
3>^ 


41031. 48 
41230. 30 


- 198. 86 


1. 118 

0. 88 


3# 4s (a ^S) 5s 


e^S 


2>^ 


41403. 93 




1. 997 




6 21 


6>^ 
5^ 


43053. 30 
43139. 27 


-85. 97 


1. 07 
0. 924 


3dMs(a7S)4d 


e 8D 


2^ 
33^ 
43^ 
^2 


46706. 09 

46707. 03 

46708. 33 
46710. 15 
46712. 58 


0. 94 

1. 30 
1.82 
2.43 




3^5 4s(a7S)4(^ 


e 6D 


4K 
3^ 
2J^ 
1^ 
03^ 


47207. 28 
47212. 06 
47215. 61 

47218. 15 

47219. 64 


-4.78 
-3. 55 
-2. 54 
-1. 49 


1. 554 
1. 581 
1. 634 
1.759 
3. 934 


M^ 4s(a5S)5s 


/6S 


2K 


49415. 35 




2.00 


3rf54s(a5S)5s 


e^S 


1>^ 


49591. 51 




1.998 


Zd^4:s{a 7S)6s 


/«s 


33^ 


50157. 63 




1. 995 


3dHs(a7S)6s 


g'^ 


2H 


50904. 68 






3^7 


e^P 


23^ 
03^ 


51638. 17 
51718. 22 
51787. 92 


-80. 05 
-69.70 


1. 601 
1. 733 
2.65 


3(^54s(a7S)5d 


/8D 


W2 

2J^ 
33^ 
43^ 
53^ 


52702. 48? 

52703. 1 
52705. 23 


0.6 
2. 1 




3(^Hs(a7S)5c^ 


/6D 


43^ 
3J^ 

2H 
13^ 

OK 


52726. 39 
52730. 41 
52733. 22 
52735. 01 
52735. 83 


-4. 02 
-2. 81 
-1. 79 

-0. 82 




3d54s(a7S)7s 


/i^S 


2K 


54460. 30 
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Table 2. Even terms of J 


Vln I — Continued 




Config. 


Desig. 


./ 


Level 


Interval 


Obs. g 


3#4s(a\S)4(/ 


^ ''D 


4J^ 

oy2 


54938. 56 
54946. 09 
54950. ()() 
54953. 02 
54949. 90 


-7.53 

-4. 57 

-2.36 

3. 12 




3rf-Hs(a7S)6rf 


g^D 


3M 
4J^ 
5J^ 


55374. 76 

55375. 70 

55376. 70 


0. 94 

1. 00 




3dHs(a7S)6rf 


h^B 


4J4 
3J^ 
2>^ 


55681. 90 
55688. 10 

55690. 80 

55691. 90 

55692. 40 


-6. 20 
-2.70 
-1. 10 
-0.50 




3dHs(a "S)8s 


9 'S 


3J^ 


56144. 16 






3d«(a''D)5s 


i«D 


4J^ 
3J^ 

0}^ 


56189. 45 
56356. 21 
56490. 79 
56567. 93 
56666. 06 


-166. 76 
-134. 58 

-77. 14 
-98. 13 


1.57 




e 4D 


3>i 
0}^ 


56462. 08 
56561. 95 
56601. ()3 


-99. 87 
-39. 68 




3dHs(a7S)7f; 


/i^D 


to 
5)^ 


56801. 4? 






3riHp2 


e«P 


2J^ 
3>^ 
4}^ 


57086. 33 
57218. 15 
57388. 90 


131. 82 
170. 75 


2.27 
1.767 


3#(a oD)5s 


/^D 


3>^ 

2>^ 

OK 


57305. 62 
57485. 97 
57621. 90 
57705. 83 


- 180. 35 

- 135. 93 

-83. 93 


1. 372 


Mil II CS,) 


Limit 




59970 






Sd^Kci'D)od 


e«F 


5J^ 
4>^ 
31^ 
2J^ 
1^ 
OK 


61713. 62 
62030. 18 
62294. 66 
62905. 81 
63083. 24 


-316. 56 
- 264. 48 
-611. 15 
- 177. 43 




3#(a 5D)4rf 


e«G 


6K 

5K 
4K 
3K 
2K 
IK 


62001. 09 
62134. 45 
62300. 63 
62426. 48 
62514. 59 
62573. 11 


-133. 36 

-166. 18 

-125.85 

-88. 11 

-58.52 




3#(a -^D)4f/ 


c*G 


5^ 
4K 
3K 
2K 


62295. 36 
62479. 04 
62632. 77 
62753. 37 


- 183. 68 
-153.73 
-120. 60 




Sd^ia 5D)4r/ 


e<F 


4K 
3K 
2K 
IK 


63231. 43 
63424. 00 


- 192. 57 




3cZ54s(a-'G)5s 


/'G 


5K 
4K 
3K 
2K 


68693. 02 
68716. 22 


-23. 20 


1.17 
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Table 2. Odd Terms of Mn i 



Config. 



Desig. 



Level 



Interval 



Obs. g 



3^5 4s (a 7S)4p 
3d5 4s(a'S)4p 
3^5 4s(a5S)4p 
3d5 4s(aSS)4p 
3dHa'D)4p 

3dHa^D)4?) 

3d6(«^D)4p 

3rfH^^I>)4p 
3d6(a5D)4p 

3dMs(a7S)5p 
3dH«^D)4p 
3d5 4s(a7S)5p 
3c?5 4s (a sP)429 

3d5 4s(a5G)4p 



s8p° 
z4p° 

2^6po 

^4po 

X 6P° 

^Spo 



23^ 

4>^ 

134 
2>^ 
334 

2J4 
1^ 
0>^ 

1>^ 
2J^ 
3>^ 

4}^ 
334 
234 

134 
OK 

534 

4>^ 

334 
234 
IK 
OK 

434 

3K 

2K 

IK 
3K 

2K 

IK 

3K 
2K 
IK 
OK 

2K 
3K 
4K 

2K 
IK 
OK 

3K 
2K 
IK 

OK 
IK 

2K 

3K 

4K 

5K 
4K 
3K 
2K 

IK 
OK 



18402. 46 
18531. 64 
18705. 37 

24779. 32 

24788. 05 
24802. 25 

31001. 15 
31076. 42 
31124. 95 

35689. 98 
35725. 85 
35769. 97 

41789. 48 
41932. 64 
42053. 73 
42143. 57 
42198. 56 

43314. 23 
43428. 58 
43524. 08 
43595. 50 
43644. 45 
43672. 66 

44288. 76 
44523. 45 
44696. 29 
44814. 73 

44993. 92 
45156. 11 
45259. 17 

45754. 27 
45940. 93 
46083. 89 
46169. 93 

45981. 44 
46000. 77 
46026. 75 

46901. 13 
47154. 51 
47299. 29 

47387. 62 
47659. 52 
47782. 43 

47452. 16 
47466. 66 
47753. 99 

47774. 52 
47903. 80 

48021. 43 
48168. 01 
48225. 99 
48270. 91 
48300. 98 
48318. 12 



129. 18 
173. 73 



8.73 
14.20 



-75.27 
-48. 53 



35.87 
44. 12 



-143. 16 

-121. 09 

-89.84 

-54.99 



-114. 35 
-95. 50 
-71. 42 

-48. 95 
-28. 21 



-234. 69 
-172.84 
-118. 44 



-162. 19 
- 103. 06 



-186. 66 
-142. 96 

-86. 04 



19. 33 
25. 98 



-253. 38 
- 144. 78 



-271. 90 
-122. 91 



14. 50 
287. 33 

20.53 
129. 28 



-146. 58 
-57.98 
-44. 92 
-30. 07 
-17. 14 



2.284 
1. 938 
1. 779 

2.364 
1.875 
1.714 

1. 60 

1. 732 

2. 668 

2.400 
1.886 
1. 712 

1.556 
1.587 
1. 653 
1.867 
3.317 

1. 464 
1. 431 
1. 395 
1. 310 
1. 068 
-0. 602 

1.317 
1. 240 
1. 030 

0. 400 

1.717 

1. 885 

2. 399 

1.427 
1. 372 

1. 200 
0. 000 



1. 595 

1. 732 

2. 666 

1.713 

1. 952 

2. 666 

3. 174 

1. 820 
1.594 
1. 540 

1. 460 
1.432 
1. 043 
1. 319 
1.068 
-0. 496 
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Table 2. Odd Terms of Mn i — Continued 



Config. 



Desig. 



Level 



Interval 



Obs. g 



M^ 4s (a ^P)4p 
3^5 4s (a 5G)4p 

3d5 4s(a5G)4p 

3dMs(6 5D)4p 

3dMs(a •'P)4p 
3^5 4s (a -'0)4^ 

3dMs(6 '^0)4^ 
3dMs(6 -^0)4^ 

3(iMs(a7S)4/ 
3(i-^ 4s (a ^8)4/ 

3(^5 4s(a5P)4p 

3(^5 4s(a7S)6p 

3d5 4s(a->P)4p 
3d-5 4s(6'^D)4p 

M^ 4s(?>5D)4p 



a:4P° 

2^G° 
2^ fiP° 

i 6P° 



33^ 

13^ 

3^ 
43^ 
53^ 
(i3^ 

43^ 
33^ 

2^ 

13^ 

03^ 
13^ 

23^ 
33^ 
4>^ 

53^ 

23^ 

13^ 
o>^ 

2>^ 
3)^ 
4^ 
53^ 

13^ 
23^ 

33^ 

43^ 
3^^ 
23^ 
13^ 
03^ 

03^ 

to 

03^ 

1^ 

23^ 
33^ 
4^ 
5}^ 

OH 

IH 

23^ 
33^ 

3;^ 

2H 

IH 
1^ 

33^ 

23^ 

13^ 
03^ 

2% 

13^ 
OH 



49888. 08 
50012. 53 
50099. 16 

50065. 46 
50072. 59 
50081. 31 
50094. 60 

50341. 30 
50359. 28 
50373. 23 
50383. 27 

50818. 64 
50863. 05 
50931. 42 
51014. 95 
51100. 49 
51169. 18 

51305. 41 
51445. 65 
51552. 78 

51515. 63 
51530. 61 
51546. 27 
51560. 93 

52015. 00 
52128. 65 
52253. 24 

52758. 11 
52870. 10 
52883. 87 
52883. 87 
52883. 10 



52974. 5? 



52977. 93 

52978. 03 
52977. 82 
52977. 75 
52977. 89 

53101. 32 
53103. 19 
53109. 21 
53124. 09 

53261. 42 
53291. 58 
53311. 37 

54218.71 

55107. 52 
55186. 17 
55279. 91 



55405. 14 
55368. 66 
55457. 20 



124. 45 
-86. 63 



7. 13 

8. 72 
13. 29 



-17. 98 
-13. 95 
-10. 04 



44. 41 
68. 37 
83. 53 
85. 54 
68. 69 



-140. 24 
-107. 13 



14. 98 

15. 66 
14. 66 



113. 65 
124. 59 



111. 99 

-13. 77 

0. 00 

0. 77 



0. 10 
-0. 21 
-0. 07 

0. 14 



1. 87 

6. 02 

14. 88 



-30. 16 
- 19. 79 



-78. 65 
-93. 74 



36. 48 

-88. 54 



1. 711 

1. 888 

2. 398 



1. 22 

1.318 
1. 242 
1.03 



-0. 62 
1. 07 
1. 316 



1. 591 

1. 728 

2. 664 



1. 273 



1.71 

1. 552 
1.57 



1.423 



1.770 

1. 407 
1. 365 
0.826 



2.28 
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Table 2. Odd Terms of 


Mn I — Continued 




Config. 


Desig. 


J 


Level 


Interval 


Obs. g 


3(^Ms(a^S)5/ 


z; 6F° 


0)^ 
1>^ 

53^ 


55491. 95 

55491. 57 

55492. 08 
55492. 52 
55492. 74 


-0.38 
0. 15 
0.44 
0.22 




3dMs(a7S)5/ 


?/«F° 


6^ 

2>^ 
IJ^ 

03^ 

2>^ 


55498. 5 

[ 55499. 09 
1 55499. 09 

55499. 5 
55499. 90 
55499. 75 

55923. 81 


-0.6 

0. 

-0.4 

-0.4 

0. 15 




3d5 4s(a5S)5p 


S6P°? 


1^ 
2>^ 
33^ 


55996. 62 
56007. 91 
56012. 42 


11. 29 
4. 51 




3d5 4s(a'S)6/ 


u 6F° 


03^ 

to 
6^ 


56867. 1 






3(^5 4s(6=^P)4p 


^4po 


03^ 
1^ 

2>^ 


57228. 30 
57360. 78 
57487. 08 


132. 48 
126. 30 


2. 671 
1. 736 
1.590 


3c?5 4s(b3p)4p 


?/'S° 


1)^ 


57512. 16 




2.000 


3d'5 4s(a^S)7/ 


^6F° 


to 
6)^ 


57697. 2 






3d6(a3H)4p 


2/'G° 


5>^ 
4>^ 
33^ 
23^ 


58075. 06 
58110. 24 
58136. 69 
58159. 73 


-35. 18 
-26.45 
-23. 04 


1. 269 
1. 168 
0. 980 
0. 578 


3(^6(a3H)4p 


?/^H° 


63^ 

43^ 
3>^ 


58338. 67 
58427. 30 
58485. 52 
58519. 90 


-88. 63 
-58.22 
-34. 38 


1. 228 
1. 133 
0.968 
0. 665 


Zd^{am)^V 


2^1° 


^V2 

63^ 

4}^ 


58852. 60 
58843. 39 
58851. 49 
58866. 66 


9. 21 

-8. 10 

-15. 17 


1. 09 
0.73 


3d6(a3P)4p 


i^^po 


23^ 

^V2 


59116. 60 
59384. 45 
59568. 29 


-267. 85 
-183. 84 


1. 558 
1. 608 
1. 94 


3d6(a3p)4p 


x'Y° 


43^ 

33^ 

2}^ 
IV2 


59257. 44 
59290. 23 
59360. 72 
59416. 15 


-32.79 
-70. 49 
-55. 43 


1.327 
1. 325 
1. 11 
0. 39 


3(i6(a5P)4p 


i(;4D° 


33^ 
2J^ 
IJ^ 


59339. 55 
59600. 35 

59989. 77 
60141. 98 


-260.86 
-389. 42 
-152. 21 


1. 362 
1. 277 
1. 194 
0. 17 


3c^6(a3F)4p 


?;4D° 


33^ 
0)^ 


59470. 14 
59480. 80 
59527. 89 
59527. 36 


-10.66 

-47.09 

0. 53 


1.386 
1. 281 


3cZ6(a3H)4p 


^^p 


63^ 

^V2 


59617. 12 

59827. 88 


-210. 76 


1. 074 
0.93 
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T 


ABLE 2. Odd Terms of 


Mil I — Continued 




Coiifig. 


Desig. 


J 


Level 


Interval 


Obs. g 


M^{an^)4p 


x4G° 


53^ 


59652. 90 
59731. 94 
59784. 31 
59817. 70 


— 79. 04 
-52. 37 
-33.39 


1.239 
1. 169 
0. 990 
0. 584 


MniiCSs) 


Limit 




59970 






3dH^P)4p 


2 2D° 


2H 

13^ 


60101. 65 
60395. 64 


- 293. 99 


1. 31 
0. 91 


Sd^{am)ip 


^20° 


43^ 
3>^ 


60668. 49 
60739. 42 


-70. 93 


1. 112 




w'Y° 


2H 
3H 

4^ 


60760. 87 
60820. 35 
60902. 80 
60938. 97 


59. 48 
82. 45 
36. 17 




3d^4s{n)ip 


^^H° 


63^ 
5H 
4H 
33^ 


60891. 48 
60933. 73 
60955. 88 
60957. 21 


-42. 25 

-22. 15 

- 1. 33 


1. 228 
1. 134 


M' 4s(3I)4p 


^^1° 


73^ 

63^ 
5^ 
4H 


61204. 54 
61225. 55 
61225. 77 
61211. 43 


-21. 01 

-0. 22 

14. 34 


1. 20 
0. 75 




^^^G° 


5H 
43^ 
3H 

2>^ 


61469. 21 
61485. 34 
614.80. 60 
61471. 23 


-16. 13 
4. 74 
9. 37 


1. 164 
1. 020 
1. 13 




2 2F° 


33^ 

23^ 


61710. 98 
61727. 46 


-16.48 






7/20° 


4K 
3^ 

53^ 


61714. 52 
61785. 94 

61744. 04 


-71. 42 


0. 93 




7/21° 


53^ 
6H 


61819. 07 
61912. 57 


93. 50 






/y ^F° 


3H 
23^ 


62034. 04 
62075. 02 


-40. 98 


0. 58 


3(/6(3p)4p 


Z 2P° 


1^ 
OH 


62354. 76 
62391. 05 


-36. 29 


1. 24 
0. 81 


'Sd^ia^G)4p 


?; n^^° 


IH 

23^ 

33^ 

4J^ 


62390. 20 
62487. 36 
62505. 29 
62392. 82 


97. 16 

17. 93 

-112. 47 


1. 35 


Sd^ 4s (a '¥)4p 


i^ «D° 


4J^ 
3^ 

23^ 

IH 


62670. 81 
62851. 47 
62761. 33 
62787. 63 
62768. 16 


-180. 66 

90. 14 

-26. 30 

19. 47 






?y *^D° 


2H 
IH 


63081. 28 
63114. 11 


-32.83 


1. 24 

0. 758 




a: 2F° 


21^ 
3>l2 


63139. 70 

63288. 78 


149. 08 




3d'(m?)4p 


2 211° 


53^ 
4>^ 


63288. 78 
63548. 49 


-259. 71 


1. 127 

0.92 
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Table 2. Odd Terrns of Mn i— Continued 






Config. 


Desig. 


J 


Level 


Interval 


Obs. g 






33^ 


63319. 85? 








2/2H° 


4K 


63347. 91 


101. 22 










5J^ 


63449. 13 






3d6(3G)4p 


wm° 


6^ 


63363. 54 


-94. 31 
13. 24 
49. 16 


1.231 








5J^ 


63457. 85 


1. 14 








41^ 


63444. 61 










3^ 


63395. 45 


0.70 








2}4 


63371. 56 












43^ 


63374. 53 












23^ 


63523. 82 












33^ 


63546. 30 












1^,2H 


63583. 84 










x^D° 


2y2 


63764. 90 


-80. 42 










ij^ 


63845. 32 








xm° 


5^2 


64051. 91 


-3.46 










4J^ 


64055. 37 








u*T>° 


31^ 


64409. 69 


-303. 25 

28. 99 
45.27 


1.42 








2)^ 


64712. 94 










13^ 


64683. 95 


1.22 








OM 


64638. 68 


0. 22 






x^G° 


4K 
3H 


64585. 44 
64649. 20 


-63.76 


1. 307 






v*n° 


6H 


64731. 88 


-87. 65 
-68.47 
-32.33 


1. 236 








53^ 


64819. 53 


1. 137 








41^ 
33^ 


64888. 00 
64920. 33 


0. 974 






wn^° 


23^ 


64823. 21 


165. 01 










3^ 


64988. 22 








w2G° 


43^ 
33^ 


65262. 28 
65305. 13 


-42.85 


1. 13 






l,2TfO 


3>^ 
23^ 

43^ 


65617. 37 
65649. 13? 

65768. 81 


-31. 76 


1. 015 
1. 12 






v*G° 


2^ 


65873. 40 


2. 94 

32. 58 

-21.61 










33^ 


65876. 34 










43^ 


65908. 92 


1. 160 








5J^ 


65887. 31 


1. 259 






w''D° 


23^ 
13^ 


65946. 87 
65961. 90 


-15.03 


1. 30 






m2F° 


23^ 


66020. 63 


128. 47 










33^ 


66149. 10 


1. 14 






M<H° 


3}^ 


66334. 47 


21. 93 

62. 15 

150. 03 


0.764 








43^ 


66356. 40 


1. 022 








5J^ 


66418. 55 










6^ 


66568. 58 


1. 23 






u*G° 


23^ 


66395. 19 


59. 08 
68.35 
50. 98 


0.611 








33^ 


66454. 27 


0. 932 








43^ 


66522. 62 


1. 13 






5JI 


66573. 60 


1. 24 
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Table 2. Odd Terms of Mn i — Continued 



Config. 


Desig. 


J 


Level 


Interval 


Obs. g 






1^ 


66504. 21 










3>^ 


66600. 17 








z;2G° 


4^ 
3>^ 

2J^ 


66630. 92 
66737. 82 

66654. 65? 


-106. 90 


1. 13 
0.46 




i^4F° 


2J^ 
4J^ 
2}^? 


66843. 79 
66837. 64 
66783. 05 
66855. 00 

66910. 02 


-6. 15 

-54. 59 

71. 95 


0.46 

1.21 
1. 33 






3J^ 


66981. 30 




1.33 






2J^ 


67008. 54 








^2H° 


5^ 
4H 


67504. 90 
67576. 84 


-71. 94 


1. 09 
0. 90 




^4G° 


5J^ 
43^ 
3^ 
23^ 


67752. 84 
67819. 17 
67891. 36 
67964. 87 


-66.33 
-72. 19 
-73. 51 


1.266 




7^2G° 


43^ 


68286. 44 


-52. 15 


1. 320 






33^ 


68338. 59 




3r/6(iI)4/> 


2 2K° 


7^ 
63^ 


68797. 56? 
68842. 52? 


-44. 96 


1.07 
0. 93 


3f/«(JI)4p 


X2I° 


6>^ 

53^ 


69560. 88? 
69629. 85? 


-68. 97 


1. 07 
0. 924 


3rf6(il)4p? 


z;2H° 


43^ 

53^ 


69663. 20? 
69722. 96 


59. 76 


1. 10 



the average differences do not exceed 0.03 K, we 
have retained the older vahies. 

In col. 2, some intensity numbers are accompanied 
b}^ literal symbols for line character; these have the 
following meanings, c = complex, 6?= double, A = hazy, 
H=very hazy, /= shaded long ward, r= narrow self- 
reversal, R=wide self-reversal, 5 = shaded short ward, 
w=wide. Excepting self -reversals, the remaining 
symbols for line character frequently suggest unre- 
solved hyperfine structure because the manganese 
nucleus has a spin of 5/2 {h/2Tr) and a magnetic 
moment of 3.5 nuclear magnetons. 

Table 1 contains 2030 classified lines of Mn i, 
including 55 accepted double classifications for lack 
of adequate spectroscopic resolving power. The 
energy levels derived from these classified levels are 
symbolized in col. 5, and the diflerence between 
their numerical values and the vacuum wave number 
associated with the measured wavelength is shown 
in col. 4, O — C. The average O — C for all classified 
lines is 0.06 K. 

The electron configurations, numerical values, and 
^-factors associated with the atomic-energy-level 
symbols in col. 5 of table 1, will be found in table 2. 



In tlie last column of table 1 appear Zeeman-type 
numbers for 390 classified lines of Mn i according to 
tlie description of basic types of Zeeman patterns by 
Back and Lande [32, 34.] Briefly, types 4, 5, 6 are 
restricted to even multiplicities (doublets, quartets, 
sextets, octets) whose energy levels always have 
half-integral inner-quantum number (e/-values). In 
type 4, tlie level with larger J has tlie smaller g, in 
type 5 the level with larger J also has tlie larger g 
and in type 6, the two combining levels liave equal 
J but unequal g values. Type 7b is a special case 
of types 4, 5, 6 in which the g values of both com- 
bining levels are equal so that the observ^ed pattern 
is a pseudo triplet with one p component and two n 
components. In the case of equal J and equal g, 
tlie type is represented by 6, 7b, and the displace- 
ment of the n components in Lorentz units expresses 
both g values. 

The letter C attached to a dozen type numbers in 
col. 6 indicates the lines with asymmetrical patterns 
which Catalan [24] analysed in detail and for which 
he derived proper g values. Finally, instead of type 
numbers, the letters P— B appear for fifty lines; 
these are additional lines with Zeeman patterns that 
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exhibit partial Paschen-Back effects partially inter- 
preted by Garcia-Riquelme et al. [28]. The Zeeman 
data were most helpful in this analysis of Mn i; they 
have confirnied our interpretation almost completely 
and have permitted the designation of many terms 
belonging to the doublet system which was the most 
difficult to establish. The available Zeeman data 
for Mn I [6, 21, 23, 24, 27, 28, 29] prove that most 
of the levels arising from low-energy configurations 
{d^s^, d^s, d^sp, d^p) exhibit a remarkably pure LS 
coupling of electrons, and their g-f actors are usually 
identical with the theoretical Lande values, within 
the error of measurement. Some of the upper levels 
of both the even and the odd configurations present 
anomalous ^-values that may be explained by inter- 
mediate coupling or by incorrect grouping of levels 
in designated terms. Many more Zeeman patterns 
could be observed if a modern light source that pro- 
motes the emission of Mn i radiation were used. 

The latest information on spectral terms derived 
from this analysis of Mn i is presented in table 2 
where electron configurations (including series limits), 
spectral- term designations in standard notation for 
LS electron coupling, J-values, relative numerical 
values, intervals, and observed gr-f actors are shown 
in successive columns. The totals are 42 even terms 
with 125 levels and 60 g values, and 94 odd terms 
with 266 levels plus 13 miscellaneous and 164 g 
values. In 1952 [21] the totals were 36 even terms 
with 109 levels and 26 g Aalues, and 66 odd terms 
with 214 levels plus 33 miscellaneous and SI g values, 
not counting 12 abandoned levels. It is seen that 
the present analysis of the Mn i spectrum is a con- 
siderable improvement over any preceding, but, if 
a comparison is made of the presently recognized 
terms with the table of predicted terms [21, pp. XIV, 
XV], any claim that it is satisfactorily completed is 
unjustified. In order to show the progress that has 
rewarded this problem during the past 40 years, we 
briefly summarize in table 3 the number of classified 
Mn I lines and derived atomic energy levels at 
different times during this period. 



Table 3. Energy levels and classified lines of Mn i 



Year 


Reference 


Number 
of levels 


' '' 
Number 
of lines 


1922 


4 
9 
15 
21 
This work 


70 
91 
211 
356 
404 


169 


1926 


257 


1949 


711 


1952 


1500 


1962 


2030 







The present analysis has effectively exhausted all 
available data on wavelengths, intensities, and 
Zeeman patterns of Mn i so that no further progress 
can be made with that material. But now we 
know that an arc between manganese electrodes at 
atmospheric pressure, with which all observations 
were made, is an inferior light source. Because 
manganese is a relatively light atom (A-55), and 
the arc has a high temperature O5000 °C), it pro- 
duces broad lines which are always very hazy and 



unsymmetrical when they involve high energy levels. 
All complex Mn i terms that converge to a^Ss or 
a^S2 limits in Mn ii have very small intervals and 
are mostly unresolved because of the excessive line 
widths. Furthermore, the traditional arc in air 
always produces a strong background of molecular 
spectra that often masks atomic lines. All of these 
spectroscopic objections to an arc in air can now 
be avoided by using highly evacuated electrodeless 
(quartz tube) lamps containing a trace of metal or 
halide compound excited with ultrahigh frequency 
as demonstrated by Meggers and Westfall [33] for 
mercury and by Corliss and Meggers [34] for hafnium. 
At elevated temperatures (ca. 800 °C) such lamps 
favor spectra of neutral atoms, especially important 
for faint lines and for observing first spectra in 
strong magnetic fields; we mention this to aid anyone 
who becomes ambitious to make further progress in 
the description and quantum interpretation of the 
Mn I spectrum. That such progress is desirable 
becomes obvious when the now known spectral 
terms (table 2) are compared with the predicted 
ones [21]. Although many electron configurations 
and spectral terms have been identified, rarely is a 
configuration represented by all its terms and in 
some cases the terms themselves are fragmentary or 
even uncertain. 

In 1922, Catalan derived, from spectral series of 
running s electrons, the absolute energy of the ground 
state of Mn i, and computed the first ionization 
potential to be 7.41 electron volts. Thirty years 
later Catalan and Velasco [35] systematically studied 
the first three ionization potentials of elements in 
the iron group; for Mn i they obtained an absolute 
value of 59960 K for the ground state, the equivalent 
7.432 eV. These values were quoted in the second 
volume of .A^tomic Energy Levels [21]. A decade 
later, Garcia-Riquelme [36] applied a Ritz formula 
to a series of ^F terms with four members (4f , 5f , 6f , 
7f) and found the limit near 59979 K or 7.434 eV. 
We decided to adopt the average of the last two 
determinations resulting in a limit of 59970 K 
or ionization potential of 7.433 eV for normal 
manganese. 



The surviving authors wish to thank R. Velasco 
for valuable assistance in the term analysis of the 
Mn I spectrum, especially with the measurement and 
interpretation of Zeeman patterns published else- 
where. We are also very grateful to Mrs. Charlotte 
Moore-Sitterly whose experience and judgment in 
spectral-term analyses were frequently consulted. 
We are deeply indebted to Mrs. Isabel Murray for 
making a square array of all possible combinations 
of Mn I energy levels, and for preparing the final 
tables; her work is unsurpassed in accuracy and 
neatness. Without the aids above, the publication 
of this paper as a token of our affection and esteem 
for the late Professor Catalan might have been 
indefinitely delayed. 
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